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THE  COMPOSITION  OF  COMMERCIAL  FERTILIZERS. 


The  foundation  of  the  material  wealth  of  this  nation  and  its 
position  among  the  nations  of  the  world  is  the  productive  capacity 
of  its  soils,  and,  under  favorable  climatic  conditions,  there  are  three 
principal  methods  of  controlling  this  productive  capacity.  These 
are  cultivation,  including  drainage  and  irrigation;  rotation  of  crops, 
and  fertilization.  Of  these,  cidtivation  and  rotation  are  in  the 
hands  of  the  farmer  himself.  Fertilizing  materials,  however,  have, 
to  a  very  large  extent,  to  be  gathered  for  him  from  different  parts 
of  the  world  and  manipulated  to  some  extent  before  they  are  ready 
to  be  applied  to  the  land.  It  is  with  these  manipulated  materials 
containing  two  or  more  valuable  ingredients,  known  as '  *  mixed  goods, ' ' 
that  this  bulletin  w^ill  deal.  It  is  generally  believed  that  simple 
fertilizers,  such  as  muriate  of  potash,  nitrate  of  soda,  or  plain  super- 
phosphates, when  used  alone  are  neither  as  safe  nor  as  efficient  as 
when  used  in  combination,  and  as  they  can  usually  be  mixed  more 
thoroughly  by  machinery  and  more  cheaply  in  large  quantities,  the 
practice  has  grown  up  of  buying  them  ready  mixed  from  dealers  or 
manufacturers. 

The  character  of  the  materials  which  can  profitably  be  used  in 
these  mixtures  and  the  proportions  in  which  the  valuable  con- 
stituents should  be  contained  for  the  best  results  for  different  soils 
and  crops  have  been  a  perplexing  problem  for  the  manufacturer  as 
well  as  for  the  farmer,  and  have  been  the  subject  of  much  investiga- 
tion by  the  experiment  stations  for  the  past  half  century. 

As  a  result  of  the  investigations  of  the  experiment  stations,  we  know 
a  fair  number  of  fertilizer  materials  which  can  be  obtained  at  prices 
justifying  their  application  to  soils  to  which  they  give  a  moderate 
increase  in  crop  production.  On  account,  however,  of  their  uncertain 
action,  due  largely  to  seasonal  differences  and  changing  soil  con- 
ditions, and  of  our  lack  of  knowledge  as  to  just  how  they  act  on  the 
soil  or  on  the  plant,  we  still  have  little  exact  knowledge  of  the. kind 
of  material  adapted  to  different  soils  or  crops  or  the  proportions  in 
which  the  several  ingredients  should  be  combined. 

Pending  the  results  of  further  investigations  to  settle  these  vitally 
important  problems,  most  of  the  States  have  very  efficient  systems 
of  fertilizer  inspection,  by  which,  mainly  through  chemical  analyses, 
the  farmer  may  determine  whether  he  is  paying  more  for  a  com- 
mercial fertilizer  than  he  would  pay  if  he  purchased  simple  fertilizer 
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materials  and  mixed  them  himself,  save  only  for  a  fair  profit  allowed 
the  manufacturer  for  his  labor. 

The  use  of  commercial  fertilizers  is  not  old.  Natural  guano  was 
first  imported  into  England  in  1840  and  nitrate  of  soda  about  1830. 
The  potash  deposits  of  Germany  were  first  worked  in  1862,  the  phos- 
phate deposits  in  South  Carolina  in  1868.  Phosphate  was  discov- 
ered in  Florida  in  1888  and  in  Tennessee  in  1894.  The  general  use 
of  commercial  fertilizers  may  be  said  to  have  begun  in  this  country 
about  the  year  1865. 

It  was  early  found  that  some  unscrupulous  manufacturers  per- 
petrated gross  frauds  upon  the  farmers  by  selling  worthless  material 
at  exorbitant  prices. a  The  first  practical  method  devised  to  meet  this 
situation  in  this  country  was  a  voluntary  agreement  or  understanding 
between  the  manufacturers  and  dealers  and  the  farmers  to  submit 
samples  of  all  brands  offered  for  sale  or  purchased  in  a  State  to 
some  competent  chemist  in  the  agricultural  society,  state  depart- 
ment of  agriculture,  or  experiment  station,  for  analysis,  as  a  final 
arbiter.  Such  an  agreement  was  entered  into  in  Connecticut  in 
1876,  and  the  reasons  for  and  terms  of  agreement  are  given  in  the 
appendix  to  this  article. b  Subsequently  most  of  the  States  passed 
very  strict  and  comprehensive  fertilizer-control  laws  which  have 
worked  admirably  in  preventing  frauds,  to  the  advantage  alike 
of  manufacturers  and  farmers.  Broadly  speaking,  this  regulation 
has  been  vested  in  the  state  experiment  stations  in  the  Northern 
States  and  in  the  state  departments  of  agriculture  in  the  Southern 
States,  and  is  based  upon  the  general  policy  of  police  regulations  for 
the  public  good.  Generally  speaking,  also,  a  fee  is  exacted  from  the 
manufacturers  in  the  Northern  States,  based  upon  the  number  of 
valuable  plant-food  constituents  (phosphoric  acid,  nitrogen,  and  pot- 
ash) claimed  to  be  present  in  the  fertilizers,  while  in  the  Southern 
States,  besides  a  fee  for  registration  of  brands,  a  tax  of  so  much  a 
ton  is  exacted,  which  provides  a  considerable  revenue  for  the  State. 

For  obvious  reasons  it  has  not  been  possible  for  the  state  authorities 
to  maintain  a  factory  inspection,  and  they  have  had  to  rely  upon 
the  guarantee  of  the  manufacturer  as  to  the  nature  of  the  material 
which  has  been  put  into  the  fertilizer  (which  statement  is  generally 
considered  confidential)  and  upon  the  analysis  by  a  public  officer 
of  samples  picked  up  at  random  in  the  open  market.  This  has, 
from  the  first,  been  recognized  as  a  weak  point  in  the  present  fertilizer- 
control  system.     Moreover,  the  analysis  and  commercial  valuation 

a  See  transactions  of  the  Connecticut  State  Agricultural  Society,  1859,  p.  41. 

b  Prior  to  this,  however,  the  State  passed  a  law  making  it  mandatory  for  all  manu- 
facturers or  dealers  to  affix  a  guaranteed  analysis  to  each  package  of  fertilizer,  with 
certain  exceptions,  and  authorizing  the  president  of  the  state  agricultural  society  to 
have  analyses  made  at  his  discretion,  and  prosecute  for  frauds  under  his  judgment. 
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based  upon  the  analysis  are  recognized  as  having  at  best  an  indefinite 
connection  with  the  agricultural  value  of  a  fertilizer. 

At  first  the  inspecting  officers  determined  merely  the  total  amount 
of  nitrogen,  the  water-soluble  potash,  and  the  water  and  citric  acid 
soluble  phosphoric  acid,  and  allowed  for  each  of  these  ingredients  when 
contained  in  a  mixture  a  liberal  value  based  upon  the  assumption 
that  only  high-grade  goods  had  been  used  by  the  manufacturer. 
The  tendency  in  quite  recent  years,  however,  is  for  the  inspecting 
officers  to  make  more  complete  examinations,  in  an  effort  to  show 
more  about  the  origin  of  the  materials  that  enter  into  the  mixtures. 
It  is  obviously  difficult  and  often  impossible,  however,  from  any  analy- 
sis, however  complete,  or  from  any  microscopical  investigation,  to  de- 
termine with  accuracy  the  character  of  the  material  that  has  been 
used,  and  the  only  method  by  which  such  information  could  be 
reliably  placed  before  the  purchasers  would  be  a  factory  inspection 
in  which  the  kind  and  amount  of  material  used  in  the  mixture 
would  be  certified  on  the  package  and  vouched  for  by  the  impartial 
inspector. 

That  it  is  the  material  rather  than  the  elements  contained  which 
determines  the  possible  agricultural  value  of  the  fertilizer  is  becoming 
more  and  more  evident  every  day.  Most  of  the  States  prohibit  the 
incorporation  into  commercial  fertilizers  of  such  substances  as  ground 
leather,  horn  shavings,  feathers,  hair,  wool  waste,  or  muck,  although 
they  may  be  highly  nitrogenous,  because  it  is  the  general  belief  that 
they  are  ineffective  when  applied  to  the  soil.  It  is  not  believed  by  any 
competent  person  that  nitrate  of  soda,  sulphate  of  ammonia,  and  the 
various  organic  forms  of  nitrogen  commonly  used  in  fertilizers  are 
equally  effective  on  all  soils,  crops,  and  in  all  seasons.  Indeed,  there 
is  undoubted  evidence  that  they  may  differ  widely,  and  yet  they  are 
applied  more  or  less  indiscriminately  and  without  certain  knowledge 
of  what  is  being  used  in  our  commercial  fertilizers. 

There  is  no  rational  system  of  fertilization  in  general  use  in  this 
country,  and  in  this  respect  the  United  States  appears  to  be  far 
behind  some  of  the  European  countries.  We  have  indeed  a  general 
idea  of  the  form  of  fertilizer  material  adapted  to  some  of  our  soils 
and  crops,  and  some  idea  of  the  relation  of  soil  conditions  and  climatic 
conditions  to  fertilizer  action,  but  these  ideas  are  very  seldom  based 
upon  any  exact  data,  and  practically  are  not  applied  by  our  fertilizer 
manufacturers  or  farmers.  The  advice  of  our  agricultural  chemists 
and  agronomists  is  almost  always  that  the  farmers  should  test  their 
soils  by  plat  experiments  to  determine  the  most  efficient  forms  and 
combinations  of  fertilizers.  Such  experiments  are  costly  and  take 
time,  and  results  vary  with  different  seasons.  Such  of  our  experiment 
stations  as  have  carried  on  these  fertilizer  tests  hesitate  to  draw  con- 
clusions with  less  than  an  experience  of  ten  years.     One  of  the  most 
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recent  of  the  standard  books  on  fertilizers  °  asserts  in  the  most  cautious 
way  and  with  many  qualifications  that  corn  is  particularly  responsive 
to  phosphates,  cereal  crops  to  nitrates,  grasses  and  clovers  to  phos- 
phoric acid  and  potash,  beets  and  carrots  to  nitrogen,  potatoes  and 
sweet  potatoes  to  potash,  and  truck  crops  to  nitrogen;  and  yet  with 
only  this  meager  information,  not  pretending  to  be  exact  or  invariable, 
we  find  a  multitude  of  brands  on  the  market,  many  of  them  being 
prepared  and  recommended  for  special  crops.  One  has  but  to  look 
up  the  reports  of  the  state  departments  of  agriculture  and  the  state 
experiment  stations  charged  with  the  inspection  of  fertilizer  materials 
to  see  the  absolute  lack  of  system  which  prevails  in  the  fertilizer 
trade.  The  tendency  in  this  country  seems  to  run  to  an  increase  in 
the  number  of  special  brands  for  special  crops,  but  there  is  an  abso- 
lute lack  of  uniformity  even  in  the  elementary  composition  of  these 
special  brands.  As  a  rule  the  fertilizer  formulas  are  simpler  and  more 
uniform  in  the  South  than  they  are  in  the  North ;  there  are  also  a  less 
number  of  special  brands  for  special  crops.  For  example,  there  are 
very  few  fertilizers  for  special  crops  offered  in  the  States  of  Alabama 
and  Georgia.  In  North  Carolina  about  28  per  cent  of  the  whole  num- 
ber of  brands  of  fertilizers  sold  in  the  State  are  recommended  for 
special  crops.  In  Connecticut  45  per  cent  of  the  whole  number  of 
brands  sold  are  special  brands  for  special  crops.  In  the  State  of 
Georgia  there  were  1,822  brands  inspected,  analyzed,  and  placed  upon 
the  market  for  sale  in  1908.  Of  these,  1,260  brands  contained  two  or 
more  of  the  plant-food  elements  (phosphoric  acid,  nitrogen,  or  potash), 
in  106  different  combinations,  as  shown  on  the  guarantees;  1,143 
of  these  brands,  or  90  per  cent,  contained  six  or  more  identical  guar- 
antees covered  by  26  combinations.  There  were  238  brands,  or  24 
per  cent,  of  the  complete  fertilizers  which  contained  10  per  cent  phos- 
phoric acid,  2  per  cent  of  ammonia,  and  2  per  cent  of  potash.  There 
were  242  brands,  or  26  per  cent,  which  contained  8  per  cent  of  phos- 
phoric acid,  2  per  cent  of  ammonia,  and  2  per  cent  of  potash.  If 
these  brands  differ  in  the  material  of  which  they  are  composed,  the 
farmers  should  know  this  in  order  that  they  can  make  a  more  intelli- 
gent selection  for  their  particular  soils  and  crops,  but  there  is  no  way 
in  which  they  can  find  out  whether  they  differ  or  not.  It  is  also  to 
the  interest  of  the  manufacturer  to  have  this  known,  so  that  the 
farmers  can  make  a  more  intelligent  selection  of  their  goods.  The 
brands  undoubtedly  differ  in  effectiveness  by  reason  of  the  materials 
which  they  contain,  and  we  are  sadly  neglecting  our  opportunities 
of  developing  our  agricultural  practice  by  failure  to  know  the  materials 
they  actually  do  contain.  Of  the  33  special  brands  for  tobacco  placed 
on  sale  in  the  State  of  Connecticut,  phosphoric  acid  ranges  from  3  to 

9  per  cent,  ammonia  from  2  to  1\  per  cent,  and  potash  from  2  to  11 

a  "Fertilizers,"  by  Edward  B.  Voorhees,  1902. 
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per  cent.  There  are  24  different  combinations  in  the  33  brands 
issued  for  this  special  crop,  which  is  grown  on  a  very  limited  extent 
of  the  soils  of  the  State.  Instances  of  this  kind  could  be  multiplied 
almost  indefinitely,  and  there  is  submitted  with  this  report  an  appen- 
dix giving  a  very  complete  analysis  of  the  figures  relating  to  the 
fertilizers  on  sale  in  three  of  the  Southern  States,  namely,  Alabama, 
Georgia,  and  North  Carolina,  where  the  fertilizer  control  is  under  the 
state  department  of  agriculture,  and  three  of  the  Northern  States, 
namely,  Maine,  Massachusetts,  and  Connecticut,  where  the  fertilizer 
control  is  vested  in  the  state  experiment  stations.  These  figures, 
together  with  the  opinions  of  some  of  the  recognized  authorities  on 
commercial  fertilizers,  will  be  found  in  the  appendix  in  this  report. 

Most  of  the  States  regulate  by  law  or  by  executive  order  under 
authority  of  the  law  material  which  may  or  shall  not  be  used  in 
commercial  fertilizers  and  words  which  may  be  printed  or  stamped 
on  the  brands.  Thus  the  State  of  Georgia  prohibits  the  use  of  the 
word  " standard"  in  connection  with  a  brand  containing  less  than 
the  commercial  equivalent  of  8  per  cent  of  phosphoric  acid,  2  per 
cent  of  ammonia,  and  2  per  cent  of  potash,  and  of  the  words  "high 
grade"  on  any  fertilizer  containing  less  than  the  commercial  equiva- 
lent of  10  per  cent  phosphoric  acid,  2  per  cent  ammonia,  and  2  per 
cent  potash,  although  both  of  these  combinations  are  far  below  the 
combinations  recommended  by  the  state  department  of  agriculture. 

It  is  the  general  belief  at  the  present  time  that  a  fertilizer  for 
tobacco  should  be  rich  in  potash  and  that  for  cigar  tobacco  the 
potash  should  be  in  the  form  of  carbonate,  yet  we  find  in  Connecticut 
special  brands  for  tobacco  with  from  1  to  3  per  cent  of  potash,  and 
so  far  as  the  evidence  permits  one  to  judge  the  potash  in  the  ma- 
jority of  brands  is  not  in  the  form  of  carbonate.  It  would  seem  that 
it  would  be  a  protection  to  the  farmers  to  prohibit  the  use  of  the 
word  "tobacco"  on  a  brand  of  fertilizer  containing  less,  say,  than 
6  per  cent  of  potash  in  the  form  of  carbonate  only. 

It  is  the  general  belief  that  potatoes  require  fertilizers  rich  in  potash 
and  that  it  is  better  to  have  the  potash  in  the  form  of  sulphate,  yet 
we  find  brands  of  special  fertilizers  for  potatoes  offered  for  sale  in 
Maine  with  only  2  and  3  per  cent  of  potash.  It  would  be  a  protection 
to  the  farmers  to  prohibit  the  use  of  the  word  "potatoes"  on  any 
special  brand  for  potatoes  with  less  than  a  minimum  of,  say,  6  per 
cent  of  potash,  and  this  in  the  form  of  sulphate  only. 

It  is  held  by  the  Maine  Experiment  Station a  that  nitrogen  for 
potatoes  should  be  in  the  form  of  nitrate  nitrogen,  and  yet,  even  in 
that  State,  the  principle  is  not  enforced  by  law  and  the  nitrogen 
supply  in  the  special  brands  for  potatoes  is  of  such  form  as  may 

a  Bui.  153,  Maine  Agr.  Expt.  Sta.,  March,  1908,  p.  105. 
30095— Bull.  58—10 2 
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be  determined  by  the  manufacturer.  It  is  the  general  belief  that 
sugar  beets  require  a  fertilizer  rich  in  potash  and  that  it  is  best  to 
have  this  in  the  form  of  chloride  or  muriate,  but  no  particular  at- 
tention seems  to  be  paid  to  this  in  the  preparation  of  special  brands 
and  the  farmers  do  not  know  what  materials  they  are  purchasing. 

For  about  twenty  years  the  experiment  stations  were  very  active 
in  conducting  and  reporting  the  results  of  plat  experiments  with 
fertilizers,  but  lately  very  little  of  such  work  has  been  reported. 
There  are  a  few  notable  exceptions  where  long-time  experiments 
are  yet  in  progress,  but  for  the  most  part  such  work  is  considered 
of  merely  local  interest  or  the  attention  of  the  station  has  been 
directed  to  other  apparently  more  pressing  needs. 

There  is  yet  so  much  to  be  learned  of  the  action  of  fertilizers  to 
establish  a  rational  system  that  it  is  very  desirable  that  investigations 
of  this  important  subject  shall  be  more  vigorously  pushed  in  the 
future,  both  along  the  line  of  field  plat  tests  and  along  such  other 
lines  as  may  promise  valuable  results  bearing  on  the  theory  and 
practical  use  of  commercial  fertilizers. 


APPENDIX  A. 

Extracts  from  Official  Reports  and  Standard  Books  on  Fertilizers. 

The  following  extracts  do  not  pretend  to  be  a  complete  resume  of  the  literature 
on  fertilizers,  as  this  is  very  voluminous,  but  only  to  give  a  few  striking  statements 
from  recognized  authorities  on  the  points  which  have  been  made  in  the  preceding 
report: 

In  its  work  in  connection  with  commercial  fertilizers,  in  detecting  and  driving  out 
frauds,  placing  the  trade  on  a  rational  basis,  encouraging  honest  manufacturers  and 
sellers,  and  teaching  farmers  how  to  select  their  fertilizers  wisely  and  use  them  with 
profit,  its  |  the  experiment-station's]  usefulness  can  not  be  overestimated. 

First  Annual  Report,  Conn.  Agr.  Expt.  Sta.,  1876,  prefatory  note,  p.  3. 

The  means  adopted  by  the  station  to  regulate  the  sale  of  fertilizers  in  the  State 
have  been  explained  quite  fully  in  Circular  No.  4  of  the  station.     *    *    * 

The  plan  is  substantially  the  same  as  has,  with  various  modifications  of  detail, 
come  into  quite  general  usage  in  Germany  and  other  European  countries.  The 
essential  features  are: 

First.  An  agreement  made  with  the  station  by  dealers  in  fertilizers  to  sell  their 
wares  by  guaranteed  analysis,  the  verification  of  the  analysis  being  left  to  the  station; 
and, 

Second.  A  provision  whereby  purchasers  may  have  samples  of  the  articles  they 
buy  analyzed  by  the  station  at  small  cost,  or  for  nothing. 

In  order  to  preclude  all  chance  for  mistake  or  cavil,  as  to  the  precise  terms  of  the 
arrangement  referred  to,  a  form  of  agreement  has  been  signed  by  the  dealers  who 
desired  to  place  their  wares,  as  sold  in  the  State,  under  the  supervision  of  the  station. 

The  form  referred  to  is  the  result  of  the  deliberations  of  a  large  meeting  of  manu- 
facturers, sellers,  and  consumers  of  fertilizers,  held  at  the  station,  and  of  consultation 
with  the  Advisory  Committee  and  with  other  parties  interested.     It  is  as  follows: 

Blank  B. 

hereby  agree  with  the  Connecticut  Agricultural  Experiment  Station, 

as  represented  by  its  directors,  that  all  fertilizers  offered  for  sale  in  the  State  of  Con- 
necticut   by or  by ,  authorized    agents,    at    any    price    above 

fifteen  dollars  ($15.00)  per  ton,  except  crude  fish-scrap,  shall  be  placed  under  its 
supervision  in  the  following  manner: 

1.  hereby  agree  that  all  fertilizers  above  described  shall  be  guaranteed 

to  contain  certain  minimum  percentages  of  one  or  more  of  the  following  ingredients: 

Nitrogen. 

Phosphoric  acid;  soluble. 
Phosphoric  acid;  reverted. 
Phosphoric  acid;  insoluble. 
Potash. 

Sulphuric  acid;  chlorine. 
******* 

2.  also  agree  that  the  above  guarantee  shall  be  always  subject  to  verifi- 
cation by  analyses  made  at  the  stations. 

3. —  also  agree  that  all  fertilizers  above  described  shall  be  at  all  times 

open  to  the  inspection  of  the  station,  as  represented  by  its  Director,  Chemists,  or  any 
member  of  its  Advisory  Committee.     *    *    * 

The  signer  of  this  agreement  is  not  expected  to  specify  in  this  blank  the  composition 
of  the  wares  he  sells,  but  he  does  bind  himself  to  fulfill  the  requirements  of  the  state 
law,  by  accompanying  every  package  of  fertilizer  sold  with  a  plain  statement  of  the 
analysis,  using  the  above  terms,  and  to  guarantee  the  article  to  be  equal  to  the  analysis. 

In  brief,  this  agreement  binds  the  signer  simply  to  state  what  he  sells  and  guarantee 
what  he  states,  the  verification  of  the  statement  being  left  to  the  official  analysis  of 
the  station.    With  the  fulfillment  of  this  guarantee  the  responsibility  of  the  seller 

11 
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will  naturally  end.  The  station  provides  that  buyers  who  wish  to  determine  whether 
the  articles  they  purchase  are  equal  to  the  guarantee,  may  have  control  analyses 
made  at  little  or  no  expense.  It  re  believed  that  no  simpler  nor  more  efficient  way 
can  be  devised  to  place  the  trade  in  fertilizers  on  a  more  secure  basis,  insure  confidence, 
and  benefit  all  concerned . 

First  Annual  Report,  Conn.  Agr.  Expt.  Sta.,  1876,  pp.  14-16. 

The  question  as  to  which  is  the  most  serviceable  and  best  fertilizer  is  like  the  ques- 
tion, which  is  the  best  and  most  serviceable  medicine — impossible  to  answer.  All 
depends  on  the  patient,  on  what  ails  him,  and  on  how  he  is  being  treated  otherwise. 

The  experiment  station  might  be  compared  to  a  sanitary  engineer,  but  not  to  a 
practicing  physician.  We  are  unable  to  prescribe  for  land.  The  only  way  is  for 
the  practical  farmer  to  make  trials  on  his  land  with  fertilizers  or  fertilizing  chemicals 
which  he  knows  are  of  good  quantity  [quality?]  and  study  the  effects.     *    *    * 

There  is  a  choice  also  in  respect  to  action  on  the  crop.  This  will  depend  somewhat 
on  the  character  of  your  soil  and  can  only  be  learned  by  experience.  One  fertilizer 
will  appear  to  be  best  one  year  or  on  some  crops  and  land,  and  another  season,  owing 
to  the  different  weather,  wet  or  drought,  or  on  other  land  or  plants,  another  kind  of 
fertilizer  will  give  the  best  results.  I  should  try  a  fertilizer  that  would  give  me  a 
good  percentage  of  nitrogen,  soluble  phosphoric  acid,  and  potash  for  the  least  money. 

We  can  give  no  formula  for  an  onion  manure.  The  food  which  the  onion  requires 
is  the  same  that  all  other  crops  require.  If  it  requires  any  special  proportions  of 
fertilizing  ingredients,  neither  we  nor  any  one  else  can  positively  say  what  that  is. 
Probably  a  fertilizer  having  about  the  composition  of  the  "special"  onion,  potato, 
tobacco,  or  corn  manures  would  be  as  profitable  a  fertilizer  as  you  could  apply  to  the 
onion.     *    *    * 

It  is  a  fact  of  common  farm  experience  that  nitrogenous  manures  differ  widely  in 
their  #efficiency.  Nitrate  of  soda,  for  example,  often  has  a  visible  effect  on  grass 
land  within  ten  days  after  sowing;  dried  blood  requires  a  longer  time  to  affect  the  color 
or  growth  of  grass,  while  an  application  of  leather  or  hair  may  never  show  the  slightest 
effect.     *    *    * 

A  considerable  number  of  manufacturing  wastes,  rich  in  nitrogen,  but  differing 
greatly  in  their  value  as  plant  foods,  are  now  on  the  market,  and  their  use  is  urged 
upon  manufacturers  of  mixed  fertilizers.  In  general,  such  of  these  waste  products 
as  are  agriculturally  of  least  value  are  also  least  expensive,  and  therefore  the  tempta- 
tion to  use  them  in  manufactured  goods  is  to  some  very  strong. 

It  is  highly  desirable  to  know  in  the  first  place  how  these  nitrogenous  wastes  com- 
pare with  each  other,  and  with  some  standard,  such  as  nitrate  of  soda,  in  availability, 
and  various  experimenters  have  already  accomplished  something  in  this  direction. 
In  the  next  place  it  is  important,  either  to  be  able  to  identify  these  various  "ammo- 
niates  "  in  mixed  fertilizers,  or  else  to  have  some  means  of  distinguishing  in  such 
fertilizers  between  available  and  inert  nitrogen — some  measure  of  its  availability. 
Unfortunately,  it  has  hitherto  been  difficult  or  impossible  to  identify  with  certainty 
most  of  the  inferior  ammoniates  either  by  inspection  or  by  ordinary  chemical  tests. 
The  treatment  with  acid  during  the  process  of  manufacture,  the  grinding  and  the 
mixture  with  phosphatic  material  and  potash  salts,  so  alters  the  structure  and  ap- 
pearance that  in  many  cases  the  microscope  fails  to  identify  anything  and  chemical 
tests  are  not  generally  applicable. 

Annual  Report  Conn.  Agr.  Expt.  Sta.,  1885,  pp.  110-116. 

We  have  reason  to  believe  from  extended  observations  and  experience  in  the 
field  that  hundreds  of  thousands  of  dollars  are  annually  wasted  by  farmers  in  the 
lavish  and  injudicious  application  of  fertilizers  on  cotton. 

Fertilizers  for  Cotton,  J.  M.  McBryde,  Farmers'  Bulletin  14,  1894,  p.  7. 

The  author  shows  that  the  different  forms  of  phosphates  and  the  different  materials 
used  to  supply  nitrates  vary  greatly  in  their  efficiency. 

"The  most  satisfactory,  and,  indeed,  usually  the  only  method,"  says  Armsby, 
"by  which  we  can  at  present  determine  the  needs  of  a  soil  is  to  ask  the  question  of 
the  soil  itself  by  growing  a  crop  upon  it  with  different  kinds  of  fertilizers  and  noting  the 
result.  Such  soil  tests  with  fertilizers  have  in  many  cases  given  results  of  much  imme- 
diate practical  value  for  the  locality  in  which  they  were  undertaken. "     *    *    * 

*  *  *  Many  materials  contaming  the  essential  elements  are  practically  worthless  as 
sources  of  plant  food  because  the  form  is  not  right.  *  *  *  _  All  materials  contain- 
ing organic  nitrogen  are  valuable  in  proportion  to  their  rapidity  of  decay  or  change. 
*    *    *    Thus  organic  nitrogen  differs  in   availability  not  only  according   to  the 
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kind  of  material  which  supplies  it,  but  upon  the  treatment  it  receives.  *  *  *  The 
phosphoric  acid  in  natural  or  untreated  phosphates  is  insoluble  in  water  and  not  readily 
available  to  plants;  that  is,  the  rate  of  availability  depends  largely  upon  the  rapidity 
with  which  the  substance  rots  or  decays,  and  the  rate  of  decay  again  depends  upon  the 
character  of  the  substance  with  which  the  phosphate  is  associated.  *  *  *  Potash 
may  exist  in  a  number  of  forms,  though  chiefly  as  chlorids,  or  muriates,  in  which  case 
the  potash  is  combined  with  chlorin;  and  as  sulphates  in  which  the  potash  is  com- 
bined with  sulphuric  acid.  With  potash,  however,  the  form  does  not  exert  so  great 
an  influence  upon  availability  as  is  the  case  with  nitrogen  and  phosphoric  acid.  All 
forms  are  freely  soluble  in  water,  and  are  believed  to  be  nearly  if  not  quite  equally 
available  as  food.  The  form  of  potash  has,  however,  an  important  influence  upon 
the  quality  of  certain  crops,  due  rather  to  the  constituents  with  which  the  potash  is 
associated  than  to  the  potash  itself.  *  *  *  The  character  or  form  of  the  materials 
used  must,  therefore,  be  carefully  considered  in  the  use  of  manure.  *  *  *  All 
manufactured  products  or  brands  of  fertilizers  are  made  up  of  a  mixture  of  the  various 
kinds  and  forms  of  fertilizing  materials  just  described,  and  the  differences  that  exist 
in  the  brands  of  different  manufacturers  are  due  both  to  differences  in  the  character 
and  to  the  variations  in  proportions  of  the  materials  used  to  form  the  different  brands; 
that  is,  while  all  manufacturers  must  go  to  the  sources  of  supply  indicated  they  may 
select  either  good  or  poor  products  and  may  vary  the  proportions  of  the  different 
materials  used. 

The  difference  between  a  good  brand  of  fertilizer  and  a  poor  one  lies  not  so  much 
in  differences  that  may  exist  in  the  total  amount  of  plant  food  contained  in  it  as  in 
the  quality  of  the  materials  of  which  it  is  made. 

Farmers'  Bulletin  44,  Commercial  Fertilizers,  Edward  B.  Voorhees,  1896. 

The  following  extracts  are  from  "Fertilizers,"  by  Edward  B.  Voorhees,  originally 
published  in  1898,  with  a  fourth  edition  in  1902: 

Preface. — There  is  no  question  as  to  the  desirability  of  the  use  of  commercial  fer- 
tilizers on  most  farms,  though  the  methods  now  generally  practiced  are  such  as  to 
indicate  the  very  great  need  of  a  better  understanding  of  what  the  functions  of  a  fer- 
tilizer are,  of  the  terms  used  to  express  their  composition  and  value,  of  the  kind  that 
shall  be  used,  and  the  time  and  method  of  application  for  the  different  crops  under 
the  varying  conditions  that  exist.     *    *    * 

The  author  appreciates  keenly  his  limitations,  owing  to  the  lack  of  definite  knowl- 
edge on  many  vital  points;  yet  it  seems  that  at  this  time,  when  the  investigations  of 
the  experiment  stations  are  beginning  to  be  regarded  as  important  educational  factors, 
and  when  these  institutions  are  more  than  ever  prepared  to  study  the  fundamental 
principles  which  underlie  the  various  processes  involved  in  plant  nutrition,  the 
practical  man  should  have  a  clear  understanding  of  what  is  now  known,  in  order 
that  he  may  be  prepared  to  accept  and  use  that  better  knowledge  which  will  un- 
doubtedly be  provided  for  him  in  the  near  future. 

Page  49. — It  will  be  observed  from  the  foregoing  brief  description  of  the  chief 
sources  of  organic  forms  of  nitrogen  that  a  very  wide  variation  occurs  both  in  the 
composition  or  content  of  nitrogen  in  these  products,  and  in  the  availability  of  their 
nitrogen,  or  rapidity  with  which,  under  similar  conditions,  it  is  given  up  to  plants. 
The  fact  that  a  substance  contains  nitrogen  in  considerable  amounts  and  in  an  organic 
form,  then,  is  not  a  sufficient  guide  as  to  its  usefulness. 

Pages  54-57. — The  practical  point,  and  the  one  of  prime  importance  to  the  farmer, 
is,  then,  to  know  how  to  estimate  the  relative  value  or  usefulness  of  these  different 
products,  what  is  the  rate  of  availability  as  compared  with  nitrate,  and  thus/ the 
relative  advantage  of  purchasing  the  one  or  the  other  at  the  ruling  market  prices. 
Relative  values,  however,  can  not  be  assigned  as  yet,  though  careful  studies  of  the 
problem  have  been  made,  chiefly  by  what  are  known  as  "vegetation  tests" — that  is, 
tests  which  show  the  actual  amounts  of  nitrogen  that  plants  can  obtain  from  nitrog- 
enous products  of  different  kinds,  when  they  are  grown  under  known  and  con- 
trolled conditions.  The  results  so  far  obtained,  while  only  serving  as  a  guide,  indi- 
cate that  when  nitrate  is  rated  at  100  per  cent,  blood  and  cotton-seed  meal  are  about 
70  per  cent,  dried  and  ground  fish  and  hoof  meal  65  per  cent,  bone  and  tankage 
60  per  cent,  and  leather  and  wool  waste  range  from  as  low  as  2  per  cent  to  as 
high  as  30  per  cent.  These  figures  furnish  a  fair  basis  for  comparing  the  differ- 
ent materials,  when  used  for  the  same  purpose  or  under  the  same  conditions.  If, 
for  example,  the  increased  yield  of  oats  due  to  the  application  of  nitrate  of  soda 
is  1,000  pounds,  the  yield  from  blood  and  cotton-seed  meal  would  be  700  pounds, 
the  yield  from  dried  ground  fish  and  hoof  meal  would  be  650  pounds,  from  bone 
and  tankage  600  pounds,  and  from  leather,  ground  horn,  and  wool  waste  from  20  to 
300  pounds. 
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These  figures  alone  are,  however,  not  a  sufficient  guide  as  to  the  kinds  to  buy 
under  all  conditions,  since  the  usefulness  of  the  different  forms  are  again  dependent 
upon  such  other  conditions  as  the  kind  of  crop,  the  season,  and  the  object  of  the 
application.    *    *    * 

In  the  making  up  of  fertilizers,  all  of  these  considerations  should  be  carefully 
balanced,  and  it  is  the  practice  on  the  part  of  many  manufacturers  to  use  a  part  of 
each  of  the  three  forms,  so  that  a  continuous  feeding  of  the  plant  may  be  insured. 
Therefore,  while  the  fact  remains  that  fertilizers  containing  only  the  one  form  may 
not  be  the  poorest,  the  chances  are  that  those  which  contain  all  forms  are  likely  to 
give  more  satisfactory  results. 

Pages  92-94. — It  [potash]  is,  however,  a  very  necessary  constituent  of  fertilizers, 
being  absolutely  essential  for  those  intended  for  light,  sandy  soils  and  for  peaty 
meadow  lands,  as  well  as  for  certain  potash-consuming  crops,  as  potatoes,  tobacco 
and  roots,  since  these  soils  are  very  deficient  in  this  element,  and  the  plants  men- 
tioned require  it  in  larger  proportions  than  do  others.     *    *    * 

Potash,  as  has  already  been  stated  in  the  discussion  of  phosphoric  acid  and  nitrogen, 
exists  in  various  forms,  but  it  differs  from  the  other  elements  in  that  its  chemical 
form  or  combination  seems  to  exert  but  relatively  little  influence  upon  the  availability 
of  the  constituent.  For  example,  it  may  be  in  a  form  of  muriate  or  chlorid,  of  a 
sulphate  or  of  a  carbonate,  and  while  there  is  a  difference  in  the  diffusibility  of  these 
different  compounds — that  is,  a  difference  in  the  rate  at  which  they  will  distribute 
in  the  soil  before  becoming  fixed — there  seems  to  be  very  little  difference  in  the  rate 
of  the  absorption  of  the  potash  by  the  plant.  Nevertheless,  the  form  of  potash  must 
be  observed,  because  of  the  possible  influence  that  the  substances  with  which  it  com- 
bines may  exert  in  reducing  the  marketable  quality  of  the  crop  to  which  it  is  applied. 
This  influence  has  been  very  distinctly  observed,  particularly  in  the  growing  of 
tobacco,  sugar  beets,  and  potatoes,  and  it  has  been  shown  that  the  potash  in  the 
form  of  a  chlorid  (or  muriate)  does  exert  a  very  deleterious  effect,  especially  on 
tobacco. 

Pages  129-130. — In  the  purchase  of  mixtures ,  consumers  should  demand  that  they 
be  accompanied  by  a  guarantee,  because  they  are  unable  to  determine  the  kind 
and  proportion  of  the  different  materials  entering  into  the  mixture,  either  by  its 
appearance,  weight  or  smell.  In  mixing,  too,  an  opportunity  is  afforded  for  disguising 
poor  forms  of  the  constitutents,  particularly  nitrogen.  That  is,  in  a  mixture  of  nitrog- 
enous materials,  potash  salts,  and  superphosphates,  it  would  be  a  difficult  matter 
to  determine,  by  mere  physical  inspection,  the  proportion  of  the  nitrogen  which 
had  been  supplied  in  the  form  of  horn  meal  and  of  blood,  and  the  statement  of  the 
manufacturer  on  this  point  would  be  valuable  in  proportion  to  his  reliability. 

Page  149. — An  analysis  may  show  simply  the  total  amount  of  the  constituents. 
This  is  not  a  sufficient  guide  as  to  the  value  of  the  mixture,  for  while  it  is  not  possible 
to  indicate  absolutely  by  analysis  whether  the  organic  nitrogen,  for  example,  is 
derived  from  blood  (which  is  one  of  the  best  forms)  or  from  horn  meal  (one  of 
the  poorer  forms)  it  is  possible  to  show  whether  the  nitrogen  is  derived  from  nitrate 
or  from  ammonia,  whether  the  phosphoric  acid  is  derived  from  a  superphosphate 
or  a  phosphate,  and  whether  the  potash  present  is  in  the  form  of  a  sulphate  or  of  a 
muriate.  A  high-grade  or  a  low-grade  fertilizer,  for  example,  may  be  distinctly 
indicated  by  the  analysis,  since  it  is  of  a  high  grade  if  the  three  forms  of  nitrogen  are 
present,  if  the  total  phosphoric  acid  is  chiefly  soluble  in  water,  and  if  the  potash 
has  been  derived  from  a  sulphate  or  from  a  muriate. 

Page  152. — It  is  obvious,  from  what  has  been  already  pointed  out,  that  the  value 
of  a  fertilizer  to  the  farmer  depends  not  so  much  upon  what  is  paid  for  it  as  upon 
the  character  of  the  material  used  to  make  it. 

Page  175. — A  ton  of  wheat,  at  $1  per  bushel,  will  bring  $33.33.  Its  sale  removes 
from  the  farm  38  pounds  of  nitrogen,  19  of  phosphoric  acid,  and  13  of  potash.  At 
prevailing  prices  for  these  constituents  it  would  cost  $6.50  to  return  them  to  the  farm. 

Pages  158-161. — It  will  be  observed  that  the  schedule  gives  the  cost  per  pound  of 
the  different  forms  of  nitrogen  and  of  high-grade  organic  nitrogenous  materials;  of 
nitrogen  and  phosphoric  acid  in  ground  bone  and  tankage;  of  available  phosphoric 
acid  in  superphosphates,  and  of  actual  potash  in  the  potash  salts,  and  is  a  useful  guide 
also  in  showing  that  the  nitrogen,  phosphoric  acid  and  potash  contained  in  these 
materials  can  be  purchased  in  ton  lots  for  the  prices  mentioned.  The  valuation  of 
mixed  fertilizers  obtained  by  the  use  of  this  schedule  are  entirely  commercial;  they  are 
not  intended  to  indicate  even  a  'possible  agricultural  value.     *    *    * 

Third .  The  chemical  analysis  does  not  show  absolutely  the  sources  of  the  materials, 
and  thus  it  is  difficult  to  place  a  true  commercial  value  upon  a  mixture.  This  is  espe- 
cially true  of  organic  nitrogen,  since  because  it  is  impossible  to  separate  the 
amounts  that  may  be  derived  from  different  materials,  a  uniform  value  is  placed 
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upon  the  total  nitrogen  found,  whether  it  is  derived  from  the  best  forms,  as  dried 
blood  and  dried  meat,  or  whether  derived  from  horn  meal,  ground  leather,  or  other 
low-grade  forms  of  nitrogenous  materials.  This' encourages  the  use  of  low-grade 
products  by  unscrupulous  manufacturers,  to  the  real  detriment  of  the  trade  as  a 
whole.     *    *    * 

Fourth.  Any  system  of  comparison  of  brands  must  leave  a  great  deal  to  the  judg- 
ment of  the  purchaser.  He  must  interpret  for  himself  whether  he  would  rather  that 
his  phosphoric  acid  were  derived  from  one  source  or  another.     *    *    * 

Page  167 . — The  primary  object  in  the  use  of  a  commercial  fertilizer  is  to  receive  a 
profit  from  the  increase  in  the  yield  of  crops  from  the  land  to  which  it  is  applied;  and 
this  may  be  derived  either  from  the  immediate  crop  or  from  the  larger  yield  of  a 
number  of  crops.  That  the  greatest  immediate  or  prospective  profit  may  be  gained, 
a  wide  knowledge  of  conditions  which  have  either  a  direct  or  indirect  bearing  upon 
the  result  is  essential. 

In  fact,  the  controlling  conditions  surrounding  the  matter  are  so  numerous  and  so 
various  that  it  is  impossible,  with  our  present  knowledge,  to  lay  down  positive  rules 
for  our  guidance.     At  best,  only  .suggestions  can  be  offered. 

Page  172. — It  must  be  remembered,  then,  that  only  general  rules  apply  in  the  use 
of  fertilizers  upon  soils  of  different  classes,  and  that  they  are  modified  by  both  the 
chemical  composition  and  the  mechanical  condition  of  the  soil.  The  best  use  of  a  fer- 
tilizer— that  is,  the  greatest  proportionate  return  of  plant  food  in  the  crop,  all  things 
considered — is  obtained  from  its  application  upon  soils  that  possess  "condition,"  or 
that  are  well  cultivated  or  managed.  Full  returns  can  not  be  expected  when  they 
are  applied  upon  soils  that  are  too  wet  or  too  dry,  too  porous  or  too  compact,  or  too 
coarse  or  too  fine.  It  is  important  that  even  the  best  soils  should  be  properly  prepared, 
and  it  is  infinitely  more  important  that  those  which  possess  poor  mechanical  condi- 
tion should  be  improved  in  this  respect  before  large  expenditures  are  made  for 
fertilizers. 

Pages  182-185. — The  one  [system  of  fertilization]  which  has  perhaps  received  the  most 
attention,  doubtless  largely  because  one  of  the  first  presented,  and  in  a  very  attractive 
manner,  is  the  system  advocated  by  the  celebrated  French  scientist,  George  Ville. 
This  system,  while  not  to  be  depended  upon  absolutely,  suggests  lines  of  practica 
which,  under  proper  restrictions,  may  be  of  very  great  service.  In  brief,  this  method 
assumes  that  plants  may  be,  so  far  as  their  fertilization  is  concerned,  divided  into 
three  distinct  groups.  One  group  is  specifically  benefited  by  nitrogenous  fertiliza- 
tion, the  second  by  phosphatic,  and  the  third  by  potassic.  That  is,  in  each  class  or 
group,  one  element  more  than  any  other  rules  or  dominates  the  growth  of  that  group, 
and  hence  each  particular  element  should  be  applied  in  excess  to  the  class  of  plants 
for  which  it  is  a  dominant.  In  this  system  it  is  asserted  that  nitrogen  is  the  dominant 
ingredient  for  wheat,  rye,  oats,  barley,  meadow  grass,  and  beet  crops.  Phosphoric 
acid  is  the  dominant  fertilizer  ingredient  for  turnips,  Swedes,  Indian  corn  (maize), 
sorghum  and  sugar  cane;  and  potash  is  the  dominant  or  ruling  element  for  peas, 
beans,  clover,  vetches,  flax  and  potatoes.  It  must  be  understood  that  this  system 
advocates  only  single  elements,  for  the  others  are  quite  as  important  up  to  a  certain 
point,  beyond  which  they  do  not  exercise  a  controlling  influence  in  the  manures  for 
the  crops  for  the  three  classes.  This  special  or  dominating  element  is  used  in  greater 
proportion  than  the  others,  and  if  soils  are  in  a  high  state  of  cultivation,  or  have  been 
manured  with  natural  products,  as  stable  manure,  they  may  be  used  singly  to  force  a 
maximum  growth  of  the  crop.     *    *    * 

Another  system  which  has  been  urged,  notably  by  German  scientists,  is  based  upon 
the  fact  that  the  mineral  constituents,  phosphoric  acid  and  potash,  form  fixed  com- 
pounds in  the  soil,  and  are,  therefore,  not  likely  to  be  leached  out,  provided  the  land  is 
continuously  cropped.  They  remain  in  the  soil  until  used  by  growing  plants,  while 
the  nitrogen,  on 'the  other  hand,  since  it  forms  no  fixed  compounds  and  is  perfectly 
soluble  when  in  a  form  useful  to  plants,  is  liable  to  loss  from  leaching.  Furthermore, 
the  mineral  elements  are  relatively  cheap,  while  the  nitrogen  is  relatively  expensive, 
and  thus  that  [sic]  the  economical  use  of  this  expensive  element,  nitrogen,  is 
dependent  to  a  large  degree  upon  the  abundance  of  the  mineral  elements  in  the  soil. 
It  is,  therefore,  advocated  that  for  all  crops  and  for  all  soils  that  are  in  a  good  state  of 
cultivation,  a  reasonable  excess  of  phosphoric  acid  and  potash  be  applied,  sufficient 
to  more  than  satisfy  the  maximum  needs  of  any  crop,  and  that  the  nitrogen  be 
applied  in  active  forms,  as  nitrate  of  ammonia,  and  in  such  quantities  and  at  such 
times  as  will  insure  the  minimum  loss  of  the  element  and  the  maximum  development 
of  the  plant. 

Page  186. — Another  system  of  fertilization  is  based  upon  the  theory  that  the  different 
plants  should  be  provided  with  the  essential  elements  in  the  proportions  in  which 
they  exist  in  the  plants,  as  shown  by  chemical  analysis.     Different  formulas  are  there- 
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fore  recommended  for  each  crop,  the  constituents  of  which  are  so  proportionate  as  to 
meet  its  full  needs.  This  method,  if  care  is  taken  to  supply  an  abundance  of  all  of 
the  necessary  constituents,  may  result  in  a  complete  though  perhaps  not  an  econom- 
ical feeding  of  the  plant,  since  it  assumes  that  a  plant  which  contains  a  larger  amount 
of  one  constituent  than  of  another  requires  more  of  that  constituent  in  the  fertilizer 
than  of  the  others.  It  does  not  take  into  consideration  the  fact  that  the  plant  which 
contains  a  larger  amount  of  one  element  than  another  may  possess  a  greater  power  of 
acquiring  it  than  one  which  contains  a  smaller  amount. 

Pages  189-190. — The  most  expensive  and  irrational  system,  of  all,  and  one  more 
commonly  practiced  than  any  other  in  general  farming,  may  be  termed  the  "hit  or 
miss"  system.  If  a  "hit"  is  made,  there  is  a  profit,  if  a  "miss,"  the  loss  is  trifling. 
In  this  system  no  special  thought  is  given  to  the  character  of  the  crop  or  its  needs. 
If  the  farmer  can  afford  it,  he  purchases  a  fertilizer,  without  regard  to  its  composition, 
and  applies  it  in  very  small  amounts.  If  it  happens  to  contain  that  element  which 
is  particularly  needed  for  the  plant  to  which  it  is  applied,  a  profit  is  secured.  In  too 
many  cases,  however,  the  constituents  added  are  already  in  abundance  in  the  soil,  or 
so  little  of  the  fertilizer  is  used  as  to  preclude  any  profit. 

Page  198. — The  lacking  element  can  not  be  fully  determined,  except  by  direct 
experiments  by  the  farmer  himself.  That  is,  no  general  principle  can  be  depended 
on  as  an  absolute  guide.  He  should  learn  whether  his  soil  is  deficient  in  any  of  the 
elements,  and,  if  so,  which  one  should  be  applied  to  the  different  crops  in  his  rotation. 
A  careful  study  along  this  line,  too,  will  show  whether  it  is  fertilization  that  is  required 
to  meet  seeming  deficiencies,  for  it  frequently  happens  that  the  needs  of  the  soil  are 
not  so  much  for  added  plant  food  as  for  better  management  of  the  soil  in  other  respects. 

Pages  197-198. — The  results  of  experiments  which  have  been  conducted  with  great 
care  in  a  number  of  States  show  that  where  "extensive  "  methods  are  practiced  certain 
elements  need  not  be  added  in  the  fertilizers;  that  is,  that  the  soil  contains  such  an 
abundance  of  them  that  the  plant  is  able  to  obtain  a  full  supply,  at  least  for  a  long 
time.  For  example,  it  has  been  shown  that  on  the  chief  sugar-producing  soils  of 
Louisiana  and  Mississippi,  and  the  cotton  soils  of  Georgia  and  Texas,  the  addition 
of  potash  has  been  of  less  importance  in  the  past  than  the  other  elements,  and  it 
frequently  does  not  need  to  be  included  in  the  fertilizer,  while  phosphoric  acid  is 
always  needed. 

The  results  of  field  experiments  on  this  plan  in  New  Jersey,  on  reasonably  good, 
loamy  soils,  indicate  that  phosphoric  acid  and  potash  are  of  much  more  importance 
in  fertlilizers  for  corn  than  nitrogen,  whereas  upon  sandy  soils  nitrogen  and  potash 
are  of  relatively  more  importance  than  phosphoric  acid;  that  is,  even  where  "exten- 
sive" practice  is  used  there  are  conditions  where  one  or  more  of  the  elements  are  not 
required  in  order  to  secure  maximum  crops,  which  eliminates  the  necessity  for  an 
immediate  outlay  for  those  constituents  that  are  not  lacking.  Where  experiments 
of  this  sort  have  not  been  carried  out  and  the  specific  needs  determined,  it  becomes 
necessary  to  assume  that  all  of  the  constituents  are  required,  and  to  apply  the  amounts 
and  proportions  of  those  which  the  general  considerations  of  the  soil,  season,  climate 
and  crop  would  seem  to  demand. 

As  already  pointed  out,  the  methods  of  fertilization  here  suggested,  though  in  many 
instances  apparently  positive,  are  not  to  be  interpreted  as  absolute  rules,  but  rather 
used  as  guides,  based  upon  the  best  information  that  it  has  been  possible  to  obtain, 
both  as  a  result  of  scientific  inquiry  and  of  practical  experience. 

Pages  212-213. — The  main  point  in  this  whole  matter  of  fertilization  is  to  under- 
stand that  a  fertilizer  is  a  fertilizer  because  of  the  kind  and  form  of  plant  food  con- 
tained in  it;  and  that  its  best  action,  other  things  being  equal,  is  accomplished  when 
the  soil  possesses  good  physical  qualities,  when  the  management  is  also  good,  and  when 
systematic  methods  are  planned  and  adopted.  "Hit  or  miss"  fertilization,  even  for 
these  crops,  may  pay,  and  doubtless  on  the  average  does  pay  as  well  as  some  other 
things  that  farmers  do,  but  does  not  pay  as  well  as  it  might  if  better  methods  were 
used. 


APPENDIX  B. 

A  Summary  of  the  Guaranteed  Analyses  of  the  Fertilizers  Sold  in  Several. 

States. 

In  this  review  or  analysis  of  the  figures  showing  the  composition  of  the  brands  of 
fertilizers  sold  in  the  several  States,  the  guaranteed  minimum  compositions  only  are 
used,  as  these  are  usually  expressed  in  whole  numbers  or  even  per  cents  and  as  they 
in  most  cases  agree  very  well  with  the  amounts  found  by  analyses.  The  figures  for 
nitrogen  occurring  in  some  of  the  reports  have  been  calculated  in  ammonia  (NH3)  for 
purposes  of  comparison,  and  in  a  few  cases  small  fractions  of  a  per  cent  have  been 
neglected  and  the  result  stated  in  the  nearest  whole  number.  None  of  the  remarks 
or  observations  made  in  connection  with  the  figures  have  been  quoted  from  the 
official  publications. 

CONNECTICUT.** 

During  1907  thirty-six  individuals  or  firms  have  entered  for  sale  in  this  State  279 
brands  of  fertilizers,  viz: 

Special  manures  for  particular  crops 126 

Other  nitrogenous  superphosphates 98 

Bone  manures  and  ' '  bone  and  potash  " 23 

Fish,  tankage,  castor  pomace,  and  chemicals 32 

Total 279 

Classification  of  the  fertilizers  analyzed. 

1.  Containing  nitrogen  as  the  chief  active  ingredient: 

Nitrate  of  soda. 
Sulphate  of  ammonia. 
Dried  blood. 
Cotton-seed  meal . 
Castor  pomace. 
Linseed  meal. 

2.  Containing  phosphoric  acid  as  the  chief  active  ingredient 

Dissolved  phosphate  rock. 
Basic  slag. 
Precipitated  bone. 

3.  Containing  potash  as  the  chief  active  ingredient: 

Carbonate  of  potash. 

High-grade  sulphate  of  potash. 

Double  sulphate  of  potash  and  magnesia. 

Muriate  of  potash. 

Kainit. 

4.  Containing  nitrogen  and  phosphoric  acid: 

Bone  manures. 
Slaughter-house  tankage. 
Dry -ground  fish. 

5.  Mixed  fertilizers: 

Nitrogenous  superphosphates. 
Special  manures. 
Home  mixtures. 

6.  Miscellaneous  fertilizers  and  manures: 

' '  Vegetable  potash . ' ' 
Cotton-hull  ashes. 
Wood  ashes. 

Lime  and  lime-kiln  ashes. 
Others,  miscellaneous. 

a  Biennial  Report,  Conn.  Agr.  Expt.  Sta.,  1907-8. 
30095— Bull.  58—10 3  17 
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Trade  values  of  fertilizer  elements  for  1907 . 

Cents  per  pound. 

Nitrogen  in  nitrates 18 J 

ammonia  salts 17^ 

Organic  nitrogen  in  dry  and  fine  ground  fish,   meat,   and  blood,   and  in  mixed 

fertilizers 20£ 

in  fine  bone  and  tankage .. 20| 

in  coarse  bone  and  tankage 15 

Phosphoric  acid,  water-soluble 5 

citrate-soluble 4^- 

of  fine  ground  bone  and  tankage 4- 

of  coarse  bone  and  tankage 3 

of  cotton-seed  meal,  castor  pomace,  and  ashes 4 

of  mixed  fertilizers,  if  insoluble  in  ammonium  citrate 2 

Potash  as  high-grade  sulphate  in  forms  free  from  muriate  (or  chlorids) 5 

as  muriate 4^ 

Composition  of  the  nitrogenous  superphosphates  summarized. 


Number 
of  brands. 

Phosphoric 
acid. 

Number 
of  brands. 

Ammonia. 

Number 
of  brands. 

Potash. 

Per  cent. 

Per  cent. 

Per  cent. 

2 

10 

2 

8 

9 

■     10 

17 

9 

2 

7 

1 

8.8 

34 

8 

1 

6 

4 

8 

14 

7 

9 

5 

13 

i 

20 

6 

2 

4.5 

13 

6 

6 

5 

17 

4 

4 

5 

7 

4 

2 

3.5 

2 

4.5 

34 

3 

16 

4 

8 

2.5 

1 

3.8 

6 

9 

2 

3.5 

2 

1.5 

6 

9 

15 

1 

1 

24 

2 

2 

2.5 

2 

1.5 

1 

Composition  of  the  nitrogenous  superphosphates. 


Number 

Phos- 

Am- 

Number 

Phos- 

Am- 

of 

phoric 

Potash. 

of 

phoric 

Potash. 

brands. 

acid. 

brands. 

acid. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

1 

10 

3 

2.5 

1 

7 

0 

6 

1 

10 

2.5 

3.5 

1 

7 

0 

5 

1 

9 

4 

6 

1 

7.5 

4.5 

10 

2 

9 

3.5 

4.5 

1 

7.5 

4.5 

8.8 

2 

9 

•3 

8 

2 

7 

4 

7 

1 

9 

3 

4 

1 

7 

1 

2 

7 

9 

3 

2 

1 

7 

1 

1 

1 

9 

2.5 

2 

1 

6.5 

8 

2 

1 

9 

1.5 

2 

2 

6 

7 

5 

2 

9 

1 

2 

1 

6 

6 

6 

1 

8 

5 

i 

2 

6 

4 

10 

5 

8 

4 

7 

1 

6 

4 

i 

1 

8 

4 

6 

3 

6 

4 

6 

4 

8 

3 

6 

3 

6 

3 

10 

6 

S 

3 

4 

1 

6 

3 

s 

2 

8 

2.5 

3 

1 

6 

3 

7 

1 

8 

2.5 

1.5 

2 

6 

3 

2 

1 

8 

2 

3 

2 

6 

2.5 

2 

3 

8 

2 

2 

1 

6 

1.5 

3 

1 

8 

5 

1 

5 

4 

4 

3 

8 

4 

9 

5 

3 

3 

1 

8 

3.5 

1 

5 

3 

10 

3 

8 

2 

1 

5 

2 

4 

1 

8 

1.5 

1 

5 

1 

2 

1 

8 

1 

1 

4 

5 

6 

1 

7 

8 

10 

1 

4 

4 

3.8 

1 

7 

5 

10 

3 

4 

3 

4 

1 

7 

5 

8 

1 

4 

2.5 

6 

3 

1 

1 

5 

7 

1 

4 

2 

4 
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Composition  of  special  brands  of  fertilizers  for  special  crops. 
FOR  TOBACCO. 


Number 

of 
brands. 

Phos- 
phoric 
acid. 

Am- 
monia. 

Potash. 

Number 

of 
brands. 

Phos- 
phoric 
acid. 

Am- 
monia. 

Potash. 

2 
1 
2 
2 

Per  cent. 
9 

8 
8 
8 
8 
8 
8 

7 
6 
G 

Per  cent. 
3 
4 
4 
3 

2.5 
2.5 
2 
6 
5 
4 

7.25 
6 

Per  cent. 
2 
5 
4 
3 
G 
3 
4 

10 
6 
8 
9 

11 

1 
2 
1 
1 
2 
1 
1 
1 
2 
1 
4 
1 

Per  cent. 
6 
G 
G 
5 
5 
5 
4 
4 
4 
4 
3 
3 

Per  cent. 
5 
4 
3 
7 

5.5 
3.5 
7 
6 
5 

4.5 
5.5 
5 

Per  cent. 
1 
6 
10 
10 
5 
7 

10 
6 
5 
3 
5 
5 

FOR  POTATOES. 


1 

9 

2 

5 

'  1 

7 

4 

7 

1 

9 

2 

2 

1 

7 

4 

6 

1 

8 

4.5 

G 

1 

7 

2 

6 

4 

8 

4 

7 

2 

7 

2 

4 

1 

8 

3.25 

7 

1 

7 

1.5 

2 

2 

8 

3 

/ 

1 

7 

.1 

3 

3 

8 

3 

G 

3 

6 

4 

10 

1 

8 

3 

5 

2 

6 

4 

6 

1 

8 

3 

4 

4 

6 

3 

0 

3 

8 

2.5 

G 

1 

6 

2.5 

4 

4 

8 

2.5 

3 

1 

6 

2 

4 

4 

8 

2 

10 

1 

5 

2 

10 

1 

8 

2 

4 

1 

5 

2 

6 

1 

8 

2 

3 

1 

4 

4 

8 

1 

7 

6 

5 

1 

4 

I 

8 

1 

7 

4.5 

8 

FOR  CORN,  GRAIN,  AND  GRASS. 


1 

10 

4 

_ 

1 

7 

2 

2 

2 

9 

3 

2 

/ 

1.5 

2 

1 

9 

2 

5 

6 

5 

5 

1 

8 

6 

8 

6 

4.75 

2 

1 

8 

3 

6 

G 

4.25 

7 

I 

8 

3 

4 

6 

4 

6 

4 

8 

2.5 

1 

6 

2.5 

12 

1 

8 

2 

5 

6 

2 

3 

1 

8 

2 

3 

5 

6 

2 

3 

8 

2 

2 

4 

6 

6 

2 

i 

7.5 

7 

4 

6 

2 

1 

7 

5 

7 

4 

3.5 

5 

1 

' 

0 

6 

3.9 

10.25 

8 

MASSACHUSETTS. 

The  following  explanatory  statement  is  taken  from  the  official  bulletin  giving  the 
results  of  the  fertilizer  inspection  for  the  season  of  1907  :a 

The  organic  nitrogen  in  the  mixed  goods  is  valued  as  coming  from  the  best  grade  of 
raw  materials  and  is  counted  at  20|  cents  per  pound.  This  method  of  valuing  the 
organic  nitrogen  in  mixed  fertilizers  will  of  course  give  a  too  high  value  on  those 
goods  in  which  the  organic  nitrogen  has  been  derived  from  low-grade  materials  which 
possess  slowly  available  nitrogen.  This  seems  to  be  the  only  course,  however,  at 
present,  as  the  ordinary  methods  of  analysis  will  not  discriminate  between  the  avail- 
able and  inert  forms  of  organic  nitrogen. 


a  Inspection  of  Commercial  Fertilizers,  Mass.  Agr.  Expt.  Sta.,  Bui.  No.  119,  Decem- 
ber, 1907. 
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Soluble  phosphoric  acid  is  valued  at  5  cents  per  pound,  citrate  soluble  or  reverted 
phosphoric  acid  at  4|  cents,  and  the  phosphoric  acid  which  is  insoluble  in  ammonium 
citrate  (usually  termed  "insoluble  phosphoric  acid  ")  at  2  cents  per  pound.  Potash  is 
valued  according  to  the  form  in  which  it  is  found  present  in  the  fertilizer.  When- 
ever a  potash  test  is  reported  in  the  tables  without  comment  or  footnote,  it  will  be 
understood  that  sufficient  chlorine  was  present  to  unite  with  all  of  the  potash.  Every 
brand  of  complete  fertilizer  is  tested  for  chlorides,  and  if  sufficient  chlorine  is  found 
to  unite  with  all  of  the  potash  it  is  taken  for  granted  that  the  potash  exists  in  the  form 
of  muriate  and  is  counted  as  worth  4§  cents  per  pound.  The  presence  of  chlorine 
does  not  necessarily  prove  that  it  is  in  combination  with  the  potash,  but  its  presence 
in  a  fertilizer  supposed  and  advertised  to  be  free  from  chlorides  or  where  the  potash 
is  said  to  be  present  as  sulphate  or  carbonate,  is  just  as  objectionable  as  though  it  was 
actually  in  combination  with  the  potash.  Whenever  the  potash  is  guaranteed  to  be 
present  as  sulphate  and  the  analysis  shows  the  presence  of  chlorine,  a  footnote  has 
been  used  to  indicate  how  much  is  present  in  each  form.  Wherever  only  very  small 
quantities  of  chlorides  are  present  the  potash  has  been  reported  as  sulphate.  "Potash 
in  form  of  sulphate  has  been  valued  at  5  cents  per  pound. 

Whenever  the  potash  is  guaranteed  as  carbonate  a  test  has  been  made  for  chlorides 
and  sulphates,  and  a  footnote  indicates  how  much  potash  is  present  in  each  form. 
Potash  in  form  of  carbonate  has  been  valued  at  8  cents  per  pound. 

Whenever  it  was  known  that  potash  had  been  derived  wholly  or  in  part  from  organic- 
sources,  in  mixed  fertilizers,  a  total  potash  test  has  been  made  which  will  be  found 
reported  in  a  footnote.  Xo  attempt  has  been  made  to  place  a  valuation  on  that  por- 
tion of  the  potash  which  is  insoluble  in  water.  It  no  doubt  has  a  commercial  value, 
but  as  we  have  no  basis  for  establishing  its  worth,  the  results  have  simply  been 
reported  without  comment.  It  should  not  be  understood  that  all  of  the  potash  in 
vegetable  organic  compounds  is  insoluble  in  water.  As  a  matter  of  fact,  about  80  per 
cent  of  the  potash  in  cotton-seed  meal  is  recovered  in  a  water  soluble  potash 
lest.     *     *    * 

The  agricultural  value  of  a  fertilizer  represents  its  crop-producing  power,  which  is 
far  from  constant  on  all  soils. 

The  beneficial  effect  of  any  fertilizer  on  a  particular  soil  depends  on  whether  the 
fertilizer  in  question  contains  those  elements  of  plant  food  in  suitable  quantity  and 
quality  in  which  the  soil  is  deficient.  In  other  words  the  supply  of  plant  food  in 
soils  varies  widely  and  every  user  of  commercial  fertilizers  must  select  his  fertilizer 
according  to  the  conditions  of  his  soil  and  the  requirements  of  the  crop  which  he 
wishes  to  raise.  We  are  often  asked  which  is  the  best  mixed  fertilizer  to  use.  The 
consumer  can  better  answer  this  question  for  himself  by  a  study  of  his  soil  conditions 
and  crop  requirements.  A  general  statement  may  be  made,  however,  to  the  effect 
that,  all  conditions  being  equal,  the  consumer  should  select  those  fertilizers  which 
give  the  greatest  amount  of  plant  food  in  suitable  and  available  forms  for  the  least 
money.  A  study  of  the  tables  of  analyses  should  furnish  reliable  data  in  making 
fertilizer  selections.  The  tables  show  the  quality  and  quantity  of  the  various  essen- 
tial elements  of  plant  good  [food]  with  the  possible  exception  of  organic  nitrogen.  Pre- 
scribed methods  of  analysis  do  not  include  a  wholly  reliable  means  of  determining 
the  availability  of  organic  nitrogen,  and  in  all  valuations,  in  case  of  the  mixed  goods, 
it  is  assumed  that  the  organic  nitrogen  is  present  in  the  best  forms. 

The  high-grade  fertilizers  will,  as  a  general  rule,  be  the  most  economical  ones  to 
buy,  and  the  low-grade  fertilizers  will,  ordinarily,  be  the  most  expensive  ones.  In 
the  manufacture  of  the  best  goods  only  high-grade  raw  materials  and  chemicals  can 
be  used  as  the  formula  has  to  be  made  up  of  compounds  whose  united  composition 
will  furnish  the  desired  quantity  and  quality  of  plant  food  and  whose  combined 
weight  must  not  exceed  2,000  pounds.  On  the  other  hand,  in  the  manufacture  of  very 
low-grade  fertilizers  the  necessary  compounds  to  supply  the  percentage  of  nitrogen, 
phosphoric  acid  and  potash  which  is  guaranteed  might  be  supplied  in  1,200  to 
1,500  pounds  of  material  of  good  quality  and  the  remainder,  to  make  up  the  ton  weight, 
will  be  a  filler  of  some  sort  which  oftentimes  has  no  fertilizing  value  whatever.  Be- 
sides this,  the  consumer  is  obliged  to  pay  freight  and  cartage  on  low-valued  or 
worthless  material.  Many  low-grade  goods  contain  a  high  percentage  of  phosphoric 
acid.  It  should  be  borne  in  mind  that  phosphoric  acid  is  the  cheapest  of  the  essen- 
tial elements  of  plant  food,  and  that  some  of  the  low-grade  mixed  goods  contain  an 
excess  of  this  material.  Cheap  or  low-grade  fertilizers  are  sometimes  made  up  of 
crude  stock  having  a  comparatively  low  commercial  and  agricultural  value. 

There  were  317  brands  of  fertilizers  entered  for  sale  in  the  State.  Of  these,  there 
are  249  brands  of  complete  fertilizers  with  manufacturers'  guarantees  of  the  percentage 
of  phosphoric  acid,  ammonia  (nitrogen),  and  potash,  155  of  them  being  special  brands 
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for  special  crops.     An  analysis  of  these  figures  for  the  nitrogenous  superphosphates  ia 
given  herewith: 

Composition  of  the  nitrogenous  superphosphates  summarized. 


Number  of 
brands. 

Phosphoric 
acid. 

Number  of 
brands. 

Ammonia. 

Number  of 
brands. 

Potash. 

Per  cent. 

Per  cent. 

Per  cent. 

1 

11 

18 

2 

12 

3 

10 

10.25 

1 

11 

22 

9 

8 

30 

10 

2 

8.5 

7.75 

1 

9.5 

105 

8 

7 

1 

8.75 

40 

7 

6.5 

1 

8.5 

2 

6.5 

9 

6 

9 

8 

40 

6 

2 

5.75 

2 

7.5 

15 

5 

6 

5.5 

29 

7 

1 

4.5 

16 

5 

2 

6.5 

13 

4 

3 

4.75 

26 

6 

1 

3.5 

7 

4.5 

2 

5.5 

2 

3 

7 

4.25 

22 

5 

1 

2.9 

45 

4 

2 

4.75 

1 

.75 

9 

3.5 

3 

4.5 

2 

3.25 

24 

4 

43 

3 

1 

3.75 

30 

2.5 

1 

3.5 

1 

2.25 

24 

3 

32 

2 

5 

2.5 

1 

1.75 

2 

2.25 

9 

1.5 

46 

2 

7 

1.25 

8 

1.5 

14 

1 

4 
1 

1 
.25 

Composition  of  the  nitrogenous  superphosphates. 


Number 

Phos- 

Am- 
monia. 

Number 

Phos- 

Am- 
monia. 

of 

brands. 

phoric 
acid. 

Potash. 

of 
brands. 

phoric 
acid. 

Potash. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

1 

11 

3 

10 

1 

8 

3 

6 

2 

10 

4 

7 

7 

8 

3 

4 

10 

3 

2.5 

2 

8 

3 

5 

9 

4.25 

2 

1 

8 

3 

3 

9 

3.5 

4.75 

3 

8 

2.5 

6 

9 

3.5 

4.5 

1 

8 

2.5 

5 

9 

3 

2.5 

11 

8 

2.5 

3 

9 

3 

2 

7 

8 

2.5 

1.5 

9 

2.5 

2.25 

2 

8 

2 

10 

9 

2.5 

5 

1 

8 

2 

5 

9 

2.5 

3 

1 

8 

2 

4 

9 

2.25 

2.25 

5 

8 

2 

3 

9 

2 

2 

5 

8 

2 

2 

9 

2 

4 

1 

8 

1.75 

2 

9 

1.5 

2 

2 

8 

1.5 

10 

8.5 

1.5 

2.5 

3 

8 

1.5 

2 

8.5 

1 

1.5 

1 

8 

1.25 

10 

8 

6.5 

4 

1 

8 

1.25 

3.5 

8 

6 

8 

4 

8 

1.25 

2 

8 

5.5 

8 

1 

8 

1 

5 

8 

5.5 

5 

3 

8 

1 

4 

8 

5 

10 

1 

8 

1 

3 

8 

5 

7 

2 

8 

1 

2 

8 

4.5 

6 

1 

8 

7.5 

8 

4.25 

7 

1 

7 

7 

8 

1 

8 

4.25 

5 

1 

7 

6 

10 

13 

8 

4 

7 

1 

7 

6 

5 

8 

4 

6 

1 

7 

5.5 

12 

8 

4 

5 

4 

7 

5 

7 

8 

4 

4 

3 

7 

5 

6 

8 

4 

3 

2 

7 

5 

5 

8 

3.5 

6.5 

1 

7 

4.5 

10 

8 

3.5 

6 

1 

7 

4.5 

8.5 

8 

3.5 

4 

2 

4.25 

10 

8 

3.5 

10 

1 

< 

4.25 

8.75 

8 

3.5 

8 

2 

4 

10 

1              ' 

8 

3.25 

7 

1 

4 

9.5 
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Composition  of  the  nitrogenous  superphosphates — Continued. 


Number 

Phos- 

Am- 

[ 

Number      Phos- 

Am- 

of 

phoric 

!   Potash. 

of           phoric 

Potash. 

brands. 

acid. 

monia. 

brands,  j     acid. 

monia. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

1 

7 

4 

7 

1              6 

1 

2 

2 

4 

6 

1              5 

18 

3 

1 

3 

8 

1              5 

6 

5 

1 

3 

5 

5 

6 

2.5 

1 

3 

4 

5 

5.75 

7 

2 

2 

6 

5 

5.75 

2.5 

2 

2 

4 

5 

5 

5 

2 

2 

2 

5 

4.75 

2 

2 

1.5 

2 

5 

4 

7 

1 

1.25 

2 

5 

3.5 

5 

3 

1 

1 

5 

3 

3 

6.5 

4.75 

4.5 

5 

3 

2 

6.5 

2.5 

12 

5 

2 

10 

6 

6 

11 

5 

2 

2 

6 

6 

6 

5 

1 

10 

6 

5 

6 

4.5 

2 

2 

6 

5 

5 

4 

10.25 

S 

6 

5 

i         4 

4 

7 

10 

6 

5 

1 

4 

6 

6 

6 

4.5 

7.5 

4 

6 

2 

6 

4.5 

7 

4 

4.75 

5 

6 

4 

10 

4 

4 

8 

6 

4 

6 

1 

4 

4 

7 

6 

3.25 

10 

4 

4 

5 

6 

3 

10 

4 

4 

3.75 

6 

3 

8 

4 

3 

4 

6 

3 

5 

1 

4 

2.5 

2 

6 

3 

4 

4 

1 

8 

6 

2.5 

4.5 

3.5 

4 

3 

6 

2.5 

2 

3 

5.5 

5.5 

6 

2 

4 

2.9 

7.75 

6.5 

6 

2 

3 

.75 

5.5 

.25 

3 

6 

2 

0 

Composition  of  special  brands  of  fertilizers  for  special  crops. 
FOR  TOBACCO. 


Number 
of 

Phos- 
phoric 

Ammo- 

Potash. 

Number 
of 

Phos- 
phoric 

Ammo- 

Potash. 

brands. 

acid. 

brands. 

acid. 

Percent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

9 

2 

4 

i 

6 

10 

9 

3 

2.5 

• 

5.5 

12 

8 

2 

4 

1 

■  7 

5 

6 

2 

8 

2.5 

3 

l 

7 

4.25 

8.75 

8 

2.5 

6 

6 

6 

11 

8 

5 

10 

1 

6 

5 

1 

8 

4 

7.4 

I 

5 

4 

7 

8 

4 

5.4 

4 

7 

10 

8 

4 

o 

4 

5 

5 

8 

3 

3 

2 

3 

5.5 

5.5 

I 

FOR  POTATOES. 


1 

9 

3.5 

4.75 

1 

- 

6 

. 

1 

9 

2.5 

5 

1 

7 

4.5 

8.5 

1 

9 

2 

2 

1 

7 

4 

7 

1 

8.5 

1.5 

2.5 

2 

7 

4 

6 

1 

8 

4.5 

6 

1 

7 

3 

8 

4 

8 

4 

7 

1 

7 

3 

4 

1 

8 

3.5 

10 

2 

7 

2 

6 

1 

8 

3.5 

6.5 

2 

7 

2 

4 

1 

8 

3 

6 

3 

6 

4 

10 

1 

8 

3 

0 

1 

6 

4 

6 

1 

8 

2.75 

5 

1 

6 

3 

10 

2 

8 

2.5 

6 

2 

6 

3 

5 

1 

8 

2.5 

5 

1 

6 

2.5 

4.5 

8 

8 

2.5 

3 

1 

6 

2 

4 

2 

8 

2 

10 

1 

4 

4 

8 

1 

8 

2 

3 

1 

4 

1 

8 

1 

8 

1.5 

10 
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Composition  of  special  brands  of  fertilizers  for  special  crops — Continued. 
FOR  MARKET-GARDEN  CROPS. 


Number 
of 

Phos- 
phoric 

Ammo- 
nia. 

Potash. 

Number 
of 

Phos- 
phoric 

Ammo- 
nia. 

Potash. 

brands. 

acid. 

brands. 

acid. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

9 

4.25 

2 

1 

7 

4.25 

10 

8 

5.5 

8 

1 

6.5 

5 

4.5 

8 

8 

4 

7 

1 

6 

6 

6 

8 

0 

6 

1 

6 

5 

6 

8 

4 

4 

2 

6 

4.5 

7 

8 

3.5 

6 

2 

6 

3 

.       10 

8 

3.25 

7 

1 

5 

6 

5 

8 

3 

6 

1 

5 

3.5 

5 

8 

2 

5 

1 

5 

2 

10 

2 

8 

2 

2 

1 

4 

4 

7 

8 

1 

10 

1 

4 

4 

5 

7 

5 

6 

1 

4 

2.5 

2 

7 

5 

5 

1 

2.9 

8 

6.5 

FOR  CORN,  GRAIN,  AND  GRASS. 


2 

10 

4 

7 

7 

4 

10 

2 

9 

3 

2 

7 

2 

2 

9 

2.5 

3 

7 

1.5 

2 

8 

6 

8 

7 

1 

1 

8 

5.5 

5 

6.6 

2.5 

12 

8 

4 

3 

6 

0 

5 

8 

3.25 

8 

6 

4.5 

7 

8 

3 

6 

1 

6 

3 

10 

8 

3 

4 

6 

3 

8 

8 

2.5 

1.5 

6 

2 

3 

8 

2 

3 

5 

5.5 

7 

8 

2 

2 

5 

6 

2.5 

8 

1.5 

2 

5 

5 

5 

7 

8 

7.5 

5 

5 

2 

7 

7 

8 

4 

6 

2 

7 

5 

7 

4 

6 

6 

7 

5 

6 

3.9 

10.25 

8 

MAINE.  a 

The  following  explanatory  statement  is  taken  from  pages  85-89  of  the  official  bulletin 
giving  the  results  of  the  fertilizer  inspection  by  the  Maine  station  for  1908: 

The  law  regulating  the  sale  of  commercial  fertilizers  in  this  State  calls  for  two  bulle- 
tins each  year.  The  first  of  these  contains  the  analyses  of  the  samples  received  from 
the  manufacturer,  guaranteed  to  represent,  within  reasonable  limits,  the  goods  to  be 
placed  upon  the  market  later.  The  second  bulletin  contains  the  analyses  of  the 
samples  collected  in  the  open  market  by  a  representative  of  the  station. 

In  the  tables  which  follow  the  discussion  there  are  given  the  results  of  the  analyses 
of  the  manufacturers'  samples  of  licensed  brands.  The  tables  include  all  the  brands 
which  have  been  licensed  to  February  10,  1908.  Dealers  are  cautioned  against  han- 
dling brands  not  given  in  this  list  without  first  writing  the  station.     *    *    * 

To  produce  profitable  crops  and  at  the  same  time  to  maintain  and  even  to  increase 
the  productive  capacity  of  the  soil  may  rightly  be  termed  "good  farming."  Many 
farmers  are  able  to  do  this,  and  the  knowledge  of  how  to  do  it  has  been  largely  acquired 
through  years  of  experience,  during  which  the  character  of  the  soil,  its  adaptability 
for  crops,  and  the  methods  of  its  management  and  manuring  have  been  made  the  sub- 
jects of  careful  study,  without,  however,  any  definite  and  accurate  knowledge  con- 
cerning manures  and  their  functions  in  relation  to  soils  and  crops.     *    *    * 

Soils  vary  greatly  in  their  capabilities  of  supplying  food  to  crops.  Different  ingre- 
dients are  deficient  in  different  soils.  The  way  to  learn  what  materials  are  proper  in 
a  given  case  is  by  observation  and  experiment.  The  rational  method  for  determining 
what  ingredients  of  plant-food  a  soil  fails  to  furnish  in  abundance,  and  how  these  lacking 
materials  can  be  most  economically  supplied,  is  to  put  the  question  to  the  soil  with 
different  fertilizing  materials  and  get  the  reply  in  the  crops  produced.     *    *    * 


a  Maine  Agr.  Expt.  Sta.,  Bull.  153,  March,  1908. 
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*  *  *  It  is  good  farming  to  make  the  most  of  the  natural  resources  of  the  soil 
and  of  the  manures  produced  on  the  farm  and  to  depend  upon  artificial  fertilizers  only 
to  furnish  what  more  is  needed.  It  is  not  good  economy  to  pay  high  prices  for 
material  which  the  soil  may  itself  yield,  but  it  is  good  economy  to  supply  the  lacking 
ones  in  the  cheapest  way.  The  rule  in  the  purchase  of  costly  commercial  fertilizers 
should  be  to  select  those  that  supply,  in  the  best  forms  and  at  the  lowest  cost,  the 
plant-food  which  the  crop  needs  and  the  soil  fails  to  furnish. 

Plants  differ  widely  with  respect  to  their  capacities  for  gathering  their  food  from  soil 
and  air;  hence  the  proper  fertilizer  in  a  given  case  depends  upon  the  crop  as  well  as 
upon  the  soil.  The  fertility  of  the  soil  would  remain  practically  unchanged  if  all 
the  ingredients  removed  in  the  various  farm  products  were  restored  to  the  land .    *    *    * 

The  term  "  form  "  as  applied  to  a  fertilizing  constituent  has  reference  to  its  combina- 
tion or  association  with  other  constituents  which  may  be  useful,  though  not  neces- 
sarily so.  The  form  of  the  constituent,  too,  has  an  important  bearing  upon  its  avail- 
ability, and  hence  upon  its  usefulness  as  plant  food.  Many  materials  containing  the 
essential  elements  are  practically  worthless  as  sources  of  plant  food  because  the  form 
is  not  right;  the  plants  are  unable  to  extract  them  from  their  combinations;  they  are 
"unavailable."  In  many  of  these  materials  the  forms  maybe  changed  by  proper 
treatment,  in  which  case  they  become  valuable  not  because  the  element  itself  is 
changed,  but  because  it  then  exists  in  such  form  as  readily  to  feed  the  plant.     *    *    * 

The  agricultural  value  of  any  fertilizing  constituent  is  measured  by  the  value  of  the 
increase  of  the  crop  produced  by  its  use,  and  is,  of  course,  a  variable  factor,  depending 
upon  the  availability  of  the  constituent  and  the  value  of  the  crop  produced.  The  form 
of  the  materials  used  must  be  carefully  considered  in  the  use  of  manures.  Slow-acting 
materials  can  not  be  expected  to  give  profitable  returns  upon  quick-growing  crops,  nor 
expensive  materials  profitable  returns  when  used  for  crops  of  relatively  low  value. 

The  agricultural  value  is  distinct  from  what  is  termed  ''commercial  value,"  or  cost 
in  market.  This  last  is  determined  by  market  and  trade  conditions,  as  cost  of  produc- 
tion of  the  crude  materials,  methods  of  manipulation  required,  etc.  Since  there  is 
no  strict  relation  between  agricultural  and  commercial  or  market  value,  it  may  happen 
that  an  element  in  its  most  available  form,  and  under  ordinary  conditions  of  high  agri- 
cultural value,  costs  less  in  market  than  the  same  element  in  less  available  forms  and  of 
a  lower  agricultural  value.  The  commercial  value  has  reference  to  the  material  as  an 
article  of  commerce;  hence  commercial  ratings  of  various  fertilizers  have  reference 
to  their  relative  cost  and  are  used  largely  as  a  means  by  which  the  different  materials 
may  be  compared. 

There  were  209  brands  of  fertilizers  placed  upon  the  market,  of  which  186  brands 
were  complete  fertilizers,  containing  phosphoric  acid,  ammonia  (nitrogen),  and  potash, 
which  we  will  call  nitrogenous  superphosphates.  Of  these.  63  brands  were  designated 
as  special  brands  for  potatoes,  and  35  brands  for  corn,  grass,  and  grain.  An  analysis  of 
the  guaranteed  figures  shows  the  following  composition  of  the  brands  of  fertilizers  sold 
in  the  State  of  Maine: 

Composition  of  the  nitrogenous  superphosphates  summarized. 


Number  of 
brands. 

Phosphoric 
acid. 

Number  of 
brands. 

Ammonia. 

Number  of 
brands. 

Potash. 

Per  cent. 

Per  cent. 

Per  cent. 

1 

10 

1 

7 

1 

12 

10 

9 

1 

6 

43 

10 

99 

8 

9 

5 

6 

8 

30 

7 

1 

4.75 

23 

7 

38 

6 

6 

4.50 

12 

6 

4 

5 

22 

4 

8 

5 

3 

4 

2 

3.5 

15 

4 

1 

3 

51 

3 

23 

3 

29 

2.5 

2 

2.5 

24 

2 

32 

2 

6 

1.5 

13 

1.5 

11 

1.25 

8 

1 

22 

1 

1 

,    J 
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Number 

Phos- 

Am- 

Number 

Phos- 

Am- 

of 

phoric 

Potash. 

of 

phoric 

Potash. 

brands. 

acid. 

monia. 

brands. 

•acid. 

monia. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

1 

10 

4 

7 

3 

7 

5 

7 

1 

9 

4 

6 

6 

7 

4.5 

10 

5 

9 

3 

2 

3 

7 

3 

8 

2 

9 

2 

2 

1 

7 

3 

5 

1 

9 

2 

12 

2 

7 

2 

4 

1 

9 

1.5 

2 

1 

7 

2 

3 

2 

8 

5 

7 

2 

7 

1.5 

2 

1 

8 

4 

10 

8 

7 

1 

1 

1 

8 

4 

6 

1 

7.5 

1 

3 

1 

8 

3.5 

4 

1 

G 

5 

5 

17 

8 

3 

7 

17 

6 

4 

10 

4 

8 

3 

6 

1 

6 

3.5 

10 

G 

8 

3 

4 

10 

G 

3 

10 

4 

8 

2.5 

6 

4 

6 

3 

5 

14 

8 

2.5 

3 

1 

6 

2 

2 

11 

8 

2.5 

1.5 

1 

6 

1.5 

3 

3 

8 

2 

10 

1 

6 

1 

6 

2 

8 

2 

5 

1 

6 

1 

4 

1 

8 

2 

4 

1 

6 

1 

2 

5 

8 

2 

3 

1 

5 

4.75 

2 

6 

8 

2 

2 

1 

5 

4 

10 

11 

8 

1.25 

2 

1 

5 

3 

10 

4 

8 

1 

4 

1 

5 

1 

10 

1 

8 

1 

3 

1 

4 

6 

6 

2 

8 

1 

2 

1 

4 

1 

8 

2 

8.5 

1.5 

2.5 

1 

4 

1 

2 

2 

7 

5 

10 

1 

3 

7 

8 

1 

7 

5 

8 

Composition  of  special  brands  of  fertilizers  for  special  crops. 
FOR  POTATOES. 


Number 

Phos- 

Am- 

Number 

Phos- 

Am- 

of 

phoric 

Potash. 

of 

phoric 

Potash. 

brands. 

acid. 

brands. 

acid. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

9 

2 

12 

1 

7.5 

1 

3 

8.5 

1.5 

2.5 

1 

7 

5 

10 

8 

4 

10 

3 

7 

4.5 

10 

8 

4 

7 

1 

7 

3 

8 

8 

3 

6 

1 

7 

3 

5 

8 

3 

4 

1 

7 

2.5 

8 

8 

2.5 

6 

2 

7 

2 

4 

8 

2.5 

5 

12 

6 

4 

10 

11 

8 

2.5 

4 

5 

6 

3 

10 

8 

2 

10 

3 

6 

3 

5 

8 

2 

4 

1 

6 

1.25 

4 

8 

2 

3 

1 

6 

1 

6 

8 

2 

2 

1 

4 

1 

8 

8 

1 

4 

FOR  CORN,  GRAIN,  AND  GRASS. 


10 

4 

7 

2 

8 

1.25 

9 

9 

3 

2 

1 

7 

5 

7 

8.5 

1.5 

2.5 

1 

7 

1.5 

2 

8.5 

1 

1.5 

3 

7 

1 

1 

8 

0 

7 

3 

6 

3 

10 

3 

8 

4 

7 

1 

6 

3 

5 

1 

8 

2.5 

6 

1 

6 

1.5 

3 

5 

8 

2.5 

1.5 

1 

5 

5 

2 

3 

8 

2 

3 

1 

4 

6 

6 

4 

8 

2 

2 
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NORTH    CAROLINA. 

There  were  1,805  brands  of  fertilizers  registered  for  sale  in  North  Carolina  in  the 
spring  season  of  1908.  The  following  explanatory  matter  or  advice  as  to  making  suit- 
able selections  from  this  great  mass  of  material  is  taken  from  the  official  bulletin 
giving  the  results  of  the  inspection, a  and  is  probably  about  all  that  can  be  safely  and 
positively  stated  in  a  general  way  with  our  present  knowledge  of  fertilizers,  soil,  and 
crops,  but  it  is  in  strange  contrast  with  the  assurance  and  knowledge  implied  in  the 
names  and  compositions  of  the  brands  put  out  by  the  different  manufacturers: 

The  analyses  presented  in  this  bulletin  are  of  samples  collected  by  the  fertilizer 
inspectors  of  the  department,  under  the  direction  of  the  Commissioner  of  Agriculture, 
during  the  spring  months  of  1908.  They  should  receive  the  careful  study  of  every 
farmer  in  the  State  who  uses  fertilizers,  as  by  comparing  the  analyses  in  the  bulletin 
with  the  claims  made  for  the  fertilizers  actually  used,  the  farmer  can  know  by,  or 
before,  the  time  fertilizers  are  put  in  the  ground  whether  or  not  they  contain  the  fer- 
tilizing constitutents  in  the  amounts  they  were  claimed  to  be  present.     *    *    * 

Water-soluble  ammonia. — The  main  materials  furnishing  ammonia  in  fertilizers 
are  nitrate  of  soda,  sulphate  of  ammonia,  cotton-seed  meal,  dried  blood,  tankage,  and 
fish  scrap.  The  first  two  of  these  (nitrate  of  soda  and  sulphate  of  ammonia)  are  easily 
soluble  in  water  and  become  well  distributed  in  the  soil  where  plant  roots  can  get  at 
them.  They  are,  especially  the  nitrate  of  soda,  ready  to  be  taken  up  by  plants,  and 
are  therefore  quick-acting  forms  of  ammonia.  It  is  mainly  the  ammonia  from  nitrate 
of  soda  and  sulphate  of  ammonia  that  will  be  designated  under  the  heading  of  water- 
soluble  ammonia. 

Organic  ammonia. — The  ammonia  in  cotton-seed  meal,  dried  blood,  tankage,  fish 
scrap,  etc.,  is  included  under  this  heading.  These  materials  are  insoluble  in 
water,  and  before  they  can  feed  plants  they  must  decay  and  have  their  ammonia 
changed,  by  the  aid  of  the  bacteria  of  the  soil,  to  nitrates,  similar  to  nitrate  of  soda. 

They  are  valuable  then  as  plant  food  in  proportion  to  their  content  of  ammonia,  and 
the  rapidity  with  which  they  decay  in  the  soil,  or  rather  the  rate  of  decay,  will  deter- 
mine the  quickness  of  their  action  as  fertilizers.  With  short  season,  quick-growing 
crops,  quickness  of  action  is  an  important  consideration,  but  with  crops  occupying 
the  land  during  the  greater  portion  or  all  of  the  growing  season  it  is  better  to  have  a 
fertilizer  that  will  become  available  more  slowly,  so  as  to  feed  the  plant  till  maturity. 
Cotton-seed  meal  and  dried  blood  decompose  fairly  rapidly,  but  will  last  the  greater 
portion,  if  not  all,  of  the  growing  season  in  this  State.  While  cotton  seed  and  tankage 
will  last  longer  than  meal  and  blood,  none  of  these  act  so  quickly  or  give  out  so  soon 
as  nitrate  of  soda  and  sulphate  of  ammonia. 

Total  ammonia  is  made  up  of  the  water-soluble  and  organic;  it  is  the  sum  of  these 
two. 

The  farmer  should  suit,  as  far  as  possible,  the  kind  of  ammonia  to  his  different  crops, 
and  a  study  of  the  forms  of  ammonia  as  given  in  the  tables  of  analyses  will  help  him 
to  do  this. 

The  general  character  of  the  brands  is  as  follows: 

Material  valued  only  for  phosphate  supplied:  Brands. 

Acid  phosphate,  slag,  and  raw  rock 236 

Material  valued  only  for  nitrogen  supplied : 

Nitrate  of  soda 45 

Sulphate  of  ammonia 11 

Fish  scrap 6 

Dried  blood 8 

—  70 
Material  valued  only  for  potash  supplied: 

Kainit 61 

Muriate  of  potash 37 

Sulphate  of  potash 24 

Mixed  salts : 1 

123 

Material  valued  only  for  phosphoric  acid  and  nitrogen  supplied: 

Bone  and  tankage 33 

^Analyses  of  Fertilizers,  spring  season  1908,  the  Bulletin  of  the  North  Carolina 
Department  of  Agriculture,  vol.  29,  No.  4,  April,  1908. 
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Mixed  fertilizers:  Brands. 

Containing  nitrogen  and  potash 5 

Containing  phosphoric  acid  and  potash 246 

Complete  fertilizers,  containing  phosphoric  acid,  nitrogen,  and  potash.  ...   1,  092 


1,805 


Of  the  1,092  brands  of  complete  fertilizers,  504  are  special  brands  for  special  crops, 
as  follows: 

3  brands  for  fruit. 
176  brands  for  tobacco. 
11  brands  for  peanuts. 
88  brands  for  corn,  grain,  and  grass. 
94  brands  for  cotton. 
68  brands  for  potatoes. 
114  brands  for  truck. 
Nearly  half  of  the  complete  fertilizers,  or  nearly  a  third  of  the  whole  number  of 
brands  offered  for  sale,  purport  to  be  special  brands  for  special  crops. 

The  246  fertilizers  containing  only  phosphoric  acid  and  potash  have  the  following 
composition : 

Composition  of  fertilizers  analyzed. 


Number  of 
brands. 

Thosphoric 
acid. 

Potash. 

Number  of 
brands. 

Phosphoric 
acid. 

Potash. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

1 

21 

37 

4 

10 

6 

1 

13 

4 

12 

10 

0 

2 

12 

3 

42 

10 

4 

3 

12 

G 

13 

10 

3 

7 

12 

5 

81 

10 

2 

7 

12 

4 

1 

9 

4 

8 

12 

3 

5 

8 

5 

2 

12 

1 

38 

8 

4 

4 

11 

5 

1 

8 

2 

6 

11 

2 

3 

7 

5 

5 

11 

1 

The  following  special  brands  for  special  crops  are  contained  in  the  phosphoric-acid 
and  potash  fertilizers: 


Composition  of  special  phosphoric-acid  and  potash  fertilizers  for  special  crops. 


For  peanuts. 

For  potatoes. 

For  corn,  grain,  and  grass. 

Number 
of  brands. 

Phos- 
phoric 
acid. 

Potash. 

Number 
of  brands. 

Phos- 
phoric 
acid. 

Potash. 

Number 
of  brands. 

Phos- 
phoric 
acid. 

Potash. 

1 
1 
3 
3 

Per  cent. 
11 
10 

8 

Per  cent. 
2 
2 
4 
5 

1 
1 

Per  cent. 
10 
10 

Per  cent. 
0 

2 

1 
3 
1 
5 
5 
11 
12 

Per  cent. 
12 
12 
10 
10 
10 
10 
8 

Per  cent. 
5 
4 
6 

3 

2 

4 

THE    COMPOSITION   OF    COMMERCIAL   FERTILIZERS. 

Composition  of  the  1,092  brands  of  complete  fertilizers  summarized. 


Number  of 
brands. 

Phosphoric 
acid. 

Number  of 
brands. 

Ammonia. 

Number  of 
brands. 

Potash. 

Per  cent. 

Per  cent. 

Per  cent. 

1 

25 

1 

27.5 

17 

10 

1 

23 

1 

11 

2 

9 

1 

17 

20 

10 

17 

8 

1 

17 

3 

7.5 

59 

7 

2 

15 

44 

7 

37 

6 

2 

12 

1 

6.75 

98 

5 

1 

31 

15 

6 

1 

4.5 

48 

10 

2 

5.5 

117 

■i 

26 

8.5 

76 

0 

282 

3 

662 

8 

2 

4.75 

2 

2.75 

81 

/ 

7 

4.5 

42 

2.5 

79 

o 

1 

4.25 

2 

2.25 

26 

0 

91 

4 

364 

2 

9 

4 

11 

3.5 

7 

1.5 

3 

3 

2 

3.25 

44 

1 

3 

9 

246 

3 

1 

1 

42 
132 

22 
329 

41 

2.75 
2.5 
2.25 
2 

1 

Composition  of  the  1,092  brands  of  complete  fertilizers. 


Number 

Phos- 

Ammo- 

Number 

Phos- 

Ammo- 
nia. 

of 

phoric 

Potash. 

of 

phoric 

Potash. 

brands. 

acid. 

brands. 

acid. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Percent. 

1 

25 

4 

6 

3 

8 

2.5 

4 

23 

2 

2 

55 

8 

2.5 

3 

17 

3.5 

3 

5 

8 

2.5 

2.5 

16 

2 

2.5 

33 

8 

2.5 

2 

15 

4.25 

3 

5 

8 

2.5 

1.5 

15 

3 

5 

1 

8 

2.5 

1 

2 

12 

2 

2 

1 

8 

2.25 

2.5 

1 

11 

3 

4 

2 

8 

2.25 

2.25 

3 

10 

4 

5 

3 

8 

2 

10 

2 

10 

4 

4 

3 

8 

2 

6 

2 

10 

3 

10 

5 

8 

2 

5 

6 

10 

3 

3 

8 

8 

2 

4 

1 

10 

3 

2 

11 

8 

2 

3 

1 

10 

2 

5 

210 

8 

2 

2 

1 

10 

2 

4 

1 

8 

2 

1 

1 

10 

2 

3 

9 

8 

1 

4 

15 

10 

2 

2 

5 

8 

1 

3 

1 

10 

1 

5 

1 

7 

8 

5 

5 

10 

1 

3 

1 

7 

7.5 

10 

9 

10 

1 

1 

16 

7 

7 

7 

1 

9 

27.5 

2 

1 

7 

7 

5 

1 

9 

6.75 

2 

1 

7 

7 

4 

1 

9 

5 

7 

1 

7 

6 

6 

1 

9 

5 

3 

2 

7 

6 

5 

1 

9 

4 

7 

10 

7 

5 

8 

1 

9 

4 

5 

8 

7 

5 

7 

1 

9 

4 

2.5 

1 

7 

5 

6 

1 

9 

3.5 

9 

18 

7 

5 

5 

3 

9 

3.5 

5 

1 

7 

5 

4 

2 

9 

3 

6 

1 

7 

4.5 

6 

1 

9 

3 

5 

1 

7 

4 

8 

1 

9 

3 

4 

1 

7 

4 

7 

13 

9 

3 

3 

1 

7 

4 

5 

4 

9 

3 

2 

5 

7 

4 

4 

1 

9 

2.25 

1 

1 

7 

3.5 

7 

22 

9 

2.75 

2 

1 

7 

3.25 

2.75 

5 

9 

2.5 

5 

1 

7 

3 

10 

4 

9 

2.5 

3 

1 

7 

3 

7 

6 

9 

2.5 

2 

1 

7 

3 

5 

4 

9 

2.5 

1 

1 

7 

3 

4 

9 

9 

2.25 

4 

2 

7 

3 

3 

1 

9 

2.25 

3 

1 

7 

3 

2 

8 

9 

2.25 

1 

1 

7 

2 

5 

1 

9 

2 

4 

1 

7 

2 

4 

2 

8 

2.75 

2.5 

5 

9 

2 

3 

6 

8 

2.75 

2 

18 

9 

2 

2 

2 

8 

2.5 

6 

17 

9 

2 

1 

1 

8 

2.5 

5 

4 

9 

1 

3 
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Number 

Phos- 

Ammo- 
nia. 

Number 

Phos- 

Ammo- 

of 

phoric 

Potash. 

of 

phoric 

Potash. 

brands. 

acid. 

brands. 

acid. 

nia. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

8 

9 

1 

2 

20 

6 

7 

5 

1 

8.5 

3 

4 

1 

6 

6 

8 

1 

8.5 

3 

2.5 

2 

0 

6 

7 

1 

8.5 

2.75 

2 

5 

6 

6 

6 

4 

8.5 

2.5 

2.5 

1 

6 

5.5 

If) 

3 

8.5 

2.5 

1 

15 

6 

5 

7 

15 

8.5 

2 

2 

2 

6 

5 

6 

1 

8.5 

2 

1.5 

3 

G 

5 

5 

1 

8 

6 

6 

6 

4.5 

4 

1 

8 

6 

5 

0 

4 

8 

5 

8 

5 

7 

6 

4 

4 

7 

8 

5 

5 

6 

3 

6 

1 

8 

5 

3 

6 

3 

3 

1 

8 

5 

2 

6 

3 

2.5 

1 

8 

4.75 

4 

6 

2.5 

3 

1 

8 

4.75 

2.75 

6 

2 

6 

4 

8 

4.5 

7 

6 

2 

5 

1 

8 

4.5 

4 

6 

2 

4.5 

2 

8 

4 

7 

5 

10 

3 

4 

8 

4 

6 

5 

10 

2.5 

3 

8 

4 

5 

5 

10 

2 

40 

8 

4 

4 

5 

8 

3 

6 

8 

4 

3 

5 

7 

5 

1 

8 

4 

2.5 

5 

6 

9 

1 

8 

4 

2 

5 

6 

7 

1 

8 

3.5 

7.5 

5 

5 

5 

2 

8 

3.5 

5 

5 

4 

6 

1 

8 

3.5 

4 

5 

3 

6 

1 

8 

3.5 

3 

5 

2 

10 

1 

8 

3.25 

2 

5 

2 

6 

6 

8 

3 

10 

5 

2 

5 

1 

8 

3 

6 

4 

7.5 

2.5 

7 

8 

3 

5 

4 

4 

8 

15 

8 

3 

4 

4 

4 

6 

146 

8 

3 

3 

4 

4 

4 

8 

8 

3 

2.5 

4 

3 

6 

11 

8 

3 

2 

'4 

3 

5 

1 

8 

2.75 

10 

3 

10 

4 

2 

1 

2.75 

4 

3 

8.5 

2 

1 

8 

2.75 

3 

2 

11 

4 

1 

6 

10 

2.5 

2 

10 

5 

2 

6 

10 

2 

2 

7.5 

1.5 

1 

6 

7 

7 

1 

8 

10 

3 

6 

7 

6 

There  are  184  combinations  in  these  1,092  brands,  not  counting  the  differences  in 
material  of  which  they  are  composed.  There  are  37  combinations,  embracing  833 
brands,  or  76  per  cent  of  the  whole  number,  which  have  6  or  more  brands  with  identical 
combinations,  as  follows: 


Fertilizers 

having  identical  cc 

mposition. 

Number 
of 

Phos- 
phoric 

Ammo- 

Potash. 

Number 
of 

Phos- 
phoric 

Ammo- 

Potash. 

brands. 

acid. 

nia. 

brands. 

acid. 

nia. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

210 

8 

2 

2 

9 

10 

1 

1 

146 

8 

3 

3 

9 

9 

2.25 

4 

55 

8 

2.5 

3 

9 

8 

2.75 

2.5 

•  40 

8 

4 

4 

9 

8 

1 

4 

33 

8 

2.5 

2 

8 

9 

2.25 

1 

22 

9 

2.75 

2 

8 

9 

1 

2 

20 

6 

7 

5 

8 

8 

3 

2.5 

18 

9 

2 

2 

8 

8 

2 

4 

18 

7 

5 

5 

8 

7 

5 

7 

17 

9 

2 

1 

7 

8 

5 

5 

16 

7 

7 

7 

7 

8 

3 

5 

15 

10 

2 

2 

7 

5 

10 

2.5 

15 

8.5 

2 

2 

6 

10 

3 

3 

15 

8 

3 

•  4 

6 

9 

2.5 

2 

15 

6 

5 

7 

6 

8 

4 

3 

13 

9 

3 

3 

6 

8 

3 

10 

11 

8 

2 

3 

6 

8 

2.75 

2 

11 

8 

3 

2 

6 

6 

4 

4 

10 

7 

5 

8 
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Composition  of  special  brands  of  fertilizers  for  special  crops. 
FOR  TOBACCO. 
[176  special  brands.) 


Number 
of 

Phos- 
phoric 

Ammo- 

Potash. 

Number 
of 

Phos- 
phoric 

Ammo- 

Potash. 

brands. 

acid. 

brands. 

acid. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

2 

9 

3.5 

5 

5 

8 

3 

5 

9 

3 

3 

6 

8 

3 

4 

9 

2.75 

2 

49 

8 

3 

3 

9 

2.5 

3 

2 

8 

2 

3.5 

9 

2.5 

2 

3 

8 

3 

2 

9 

2.75 

4 

1 

8 

2.75 

4 

9 

2 

2 

1 

8 

2.75 

2.5 

8.5 

3 

4 

13 

8 

2.5 

2.5 

8.5 

3 

2.5 

21 

8 

2.5 

3 

8.5 

2.75 

2 

2 

8 

2.25 

2.5 

8.5 

2.5 

2.5 

2 

8 

2 

4 

8.5 

2 

2 

2 

8 

2 

3 

8 

4.75 

4 

20 

8 

2 

2 

8 

4 

7 

1 

6 

3 

3 

8 

4 

5 

1 

5 

6 

9 

8 

4 

3 

1 

5 

4 

6 

8 

4 

2.5 

2 

4 

4 

6 

8 

4 

4 

1 

4 

3 

6 

8 

.       3.5 

5 

1 

4 

3 

5 

8 

3 

10 

FOR  COTTON. 

[94  special  brands.] 


2 

10 

3 

3 

19 

8 

3 

3 

1 

10 

2 

3 

2 

8 

3 

2 

2 

10 

2 

2 

8 

2.75 

2 

1 

10 

1 

3 

8 

2.5 

3 

4 

9 

3 

4 

8 

2.5 

2 

7 

9 

2.75 

2 

8 

2.5 

1.5 

1 

9 

2.5 

2 

31 

8 

2 

2 

4 

9 

2 

1 

7 

3.25 

2.75 

2 

9 

1 

3 

7 

2 

5 

2 

8.5 

2 

2 

6 

3 

3 

1 

8 

4 

6 

6 

3 

2.5 

5 

8 

4 

4 

4 

4 

4 

1 

8 

4 

3 

FOR  POTATOES. 
[68  special  brands.] 


16 

2 

2.5 

7 

3.5 

7 

8 

5 

7 

7 

3 

10 

8 

4.5 

7 

7 

3 

7 

8 

4 

5 

6 

7 

7 

8 

4 

4 

6 

7 

6 

8 

3 

5 

6 

7 

5 

8 

3 

4 

6 

6 

7 

8 

3 

3 

6 

5 

7 

8   ' 

2 

10 

6 

5« 

5 

8 

2 

5 

6 

4 

4 

7 

7.5 

10 

6 

2 

6 

4 

7 

7 

7 

5 

7 

5 

5 

7 

5 

8 

5 

6 

7 

6 

7 

5 

7 

5 

3 

6 

3 

7 

5 

5 

5 

2 

10 

1 

7 

4 

8 

4 

4 

8 

1 

7 

4 

7 
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Composition  of  special  brands  of  fertilizers  for  special  crops — Continued. 

FOR  CORN,  GRAIN,  AND  GRASS. 
[38  special  brands.] 


Number 

of 
brands. 

Phos- 
phoric 
acid. 

Am- 
monia. 

Potash. 

Number 

of 
brands. 

Phos- 
phoric 
acid. 

Am- 
monia. 

Potash. 

1 
1 
1 
1 
1 
4 
3 
1 
1 

Per  cent. 
11 

10.5 
10 
.  10 
10, 
10 
10 

9.5 

9 

Per  cent. 
3 
2 
2 
2 
1 
1 
1 
2 
2 

Per  cent. 
4 
5 
4 
2 
'    5 
3 
1 
1 
1 

3 
1 

12 
i 
2 
2 
1 
1 
1 

Per  cent. 
9 
8 
8 
8 
6 
5 
5 
4 
1 

Per  cent. 
1 
3 
2 
1 
3 

10 
2 

7.5 
8 

Per  cent. 
2 
6 
2 
3 
3 
2 
5 

2.5 
10 

FOR  TRUCK  CROPS. 
[114  special  brands.] 


1 

25 

4 

6 

1 

7 

8 

5 

3 

10 

4 

5 

9 

7 

7 

7 

1 

10 

4 

4 

2 

7 

6 

5 

2 

10 

3 

10 

5 

7 

5 

8 

1 

10 

2 

2 

2 

7 

5 

7 

1 

9 

3.5 

9 

12 

7 

5 

5 

1 

8 

6 

6 

1 

7 

5 

4 

1 

8 

6 

5 

1 

7 

4 

5 

3 

8 

5 

7 

1 

7 

3 

5 

5 

8 

5 

5 

2 

6 

10 

2 

1 

8 

5 

3 

1 

6 

7 

6 

1 

8 

4.5 

7 

11 

6 

7 

5 

1 

8 

4.5 

4 

2 

6 

6 

6 

1 

8 

4 

5 

3 

6 

5 

7 

7 

8 

4 

4 

1 

6 

5 

6 

1 

8 

4 

3 

1 

6 

5 

5 

3 

8 

3 

10 

2 

6 

2.75 

8 

1 

8 

3 

3 

1 

6 

2.75 

4 

1 

8 

3 

4 

1 

6 

2 

4.5 

1 

8 

2.5 

6 

5 

5 

10 

3 

3 

8 

2.5 

4 

4 

5 

10 

2.5 

1 

8 

2.5 

3 

1 

5 

8 

3 

2 

8 

2 

4 

1 

5 

5 

5 

1 

8 

2 

2.25 

ALABAMA. 

The  following  extracts  from  the  Alabama  law  and  comments  on  the  same  are  taken 
from  the  official  bulletin  giving  the  results  of  the  fertilizer  inspection  for  1908 :a 

Sec.  6.  No  complete  fertilizer,  acid  phosphate  with  potash,  acid  phosphate  with 
nitrogen,  or  plain  acid  phosphate  shall  be  sold  in  this  State  which  contains  less  than 
14  per  cent  plant  food,  namely:  Available  phosphoric  acid,  nitrogen  calculated  as 
ammonia,  and  potash,  either  singly  or  in  combination;  provided,  that  no  complete 
fertilizer  shall  be  sold  in  the  State  which  contains  less  than  one  and  sixty-five-hun- 
dredths  per  cent  of  nitrogen  equivalent  to  2  per  cent  of  ammonia. 

Sec.  10.  No  person,  company,  dealer,  or  agent  shall  sell,  expose,  or  offer  for  sale,  in 
this  State,  any  pulverized  leather,  raw,  steamed,  roasted,  or  in  any  other  form,  either 
as  a  fertilizer  or  fertilizer  material,  without  first  having  made  full  and  explicit  state- 
ment of  the  fact  and  registration  with  the  commissioner  of  agriculture  and  industries 
and  furnishing  satisfactory  proof  that  the  nitrogen  is  sufficiently  available  and  valuable 
for  the  purpose  of  [for?]  which  it  is  sold. 

As  a  result  of  the  enactment  of  the  legislation  referred  to,  the  quality  of  the  fertilizers 
found  upon  the  market  during  the  present  season  is  considerably  higher  than  hereto- 
fore, though  the  increase  in  plant  food  is  chiefly  in  the  phosphoric  acid  of  the  fertilizer. 
It  is  noted  that  owing  to  the  change  in  the  minimum  limit  of  plant  food  some  brand 

a  Annual  Report  on  Fertilizers,  August  1?  1908,  Dept.  of  Agr.,  Montgomery,  Ala. 
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supplying  the  essential  fertilizing  constituents  in  entirely  different  proportions  from 
those  heretofore  supplied  by  the  brands  upon  the  market  have  been  listed  for  sale 
during  the  present  season,  and  it  seems  quite  probable  that  good  results  will  follow  the 
elimination  of  such  fertilizers  as  the  10-1-1  goods.  Fertilizers  of  this  last-mentioned 
grade  supply  only  1  per  cent  each  of  potash  and  ammonia,  and  where  the  practice  of 
applying  1  sack  per  acre  of  such  a  mixture  has  been  adopted,  only  2  pounds  each  of 
ammonia  and  potash  are  employed  per  acre  of  land.  Inasmuch  as  many  of  our 
average  soils,  to  a  depth  of  6  inches,  will  weigh  about  2.000.000  pounds  per  acre,  it  will 
be  seen  that  the  application  of  such  small  amounts  of  ammonia  and  potash  would  add 
to  the  soil  a  relatively  insignificant  amount  of  plant  food,  and  where  these  two  par- 
ticular constituents  are  needed  by  the  soil  they  are  usually  needed  in  much  larger 
proportions. 

The  situation  with  respect  to  the  guaranteed  composition  of  the  brands  on  sale  in 
Alabama  is  simplicity  itself  as  compared  with  the  figures  for  the  four  States  already 
mentioned.  There  are  364  brands  of  complete  fertilizers  on  sale  in  the  State,  of  which 
341  brands,  or  94  per  cent,  have  the  following  guaranteed  composition: 

Composition  of  fertilizers. 


! 

Number 
of 

Phos- 
phoric 

Ammo- 

Potash. 

Number 
of 

Phos- 
phoric 

Arnmo- 

Potash. 

brands. 

acid. 

brands. 

acid. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

251 

10 

2 

2 

7 

9 

3 

3 

7 

10 

4 

4 

17 

9 

2 

3 

17 

10 

3 

3 

21 

8 

2 

4     ' 

0 

10 

2 

3 

16 

10 

2 

4 

The  formula  10-2-2  far  outnumbers  all  others,  being  represented  by  251  samples,  or 
70  per  cent  of  the  whole  number. 

The  extreme  range  in  composition  in  the  341  brands  as  shown  above  is  2  per  cent 
phosphoric  acid,  2  per  cent  in  ammonia,  and  2  per  cent  in  potash.  In  the  remaining 
23  brands,  the  phosphoric  acid  goes  up  in  three  cases  to  12  per  cent  and  down  to  6  per 
cent  in  two  cases.  Potash  goes  as  low  as  1  per  cent  in  3  brands.  These  are  the  extreme 
limits  in  composition  of  the  complete  fertilizers  sold  in  the  State.  There  are  prac- 
tically no  special  brands  for  special  crops  except  cotton.  The  revenue  from  the  sale 
of  fertilizer  tags  for  the  fiscal  vear  1907-8  is  given  as  $93,748.09. 


GEORGIA.  a 

The  Georgia  department  of  agriculture  discusses  quite  fully  the  composition  of 
fertilizers  and  their  relation  to  crops  and  actually  gives  a  number  of  special  formulas 
for  special  crops  without,  however,  claiming  to  base  these  upon  exact  knowledge. 

The  following  extract  from  the  state  fertilizer  inspection  law  is  interesting  in  this 
connection : 

Sec  4.  Be  it  further  enacted,  That  the  words  "high  grade"  shall  not  appear  upon 
any  bag  or  other  package  of  any  complete  fertilizer,  which  complete  fertilizer  contains, 
by  its  guaranteed  analysis  less  than  10  per  cent  available  phosphoric  acid,  1.65  per 
cent  nitrogen  (equivalent  to  2  per  cent  of  ammonia),  and  2  per  cent  of  potash,  or  a  grade 
or  analysis  of  equal  total  commercial  value;  that  the  word  "standard"  shall  not 
appear  upon  any  bag  or  other  package  of  any  complete  fertilizer  which  contains,  by 
its  guaranteed  analysis,  less  than  8  per  cent  available  phosphoric  acid,  1.65  per  cent 
nitrogen  (equivalent  to  2  per  cent  ammonia),  and  2  per  cent  potash,  or  a  grade  or 
analysis  of  equal  commercial  value;  that  the  words  "high  grade"  shall  not  appear 
upon  any  bag  or  other  package  of  any  acid  phosphate  with  potash  which  shall  contain 
by  its  guaranteed  analysis  less  than  13  per  cent  available  phosphoric  acid,  and  1  per  cent 

a  Commercial  Fertilizers  and  Chemicals,  Bulletin  No.  46,  Georgia  Department  of 
Agriculture. 
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potash,  or  a  grade  or  analysis  of  equal  total  commercial  value ;  that  the  word  ' '  standard  " 
shall  not  appear  upon  any  bag  or  other  package  of  any  acid  phosphate  with  potash, 
which  shall  contain,  by  its  guaranteed  analysis,  less  than  11  per  cent  available  phos- 
phoric acid  and  1  per  cent  potash,  or  a  grade  or  analysis  of  equal  total  commercial 
value;  that  the  words  "high  grade  "  shall  not  appear  upon  any  bag  or  other  package  of 
any  plain  acid  phosphate  which  shall  contain,  by  its  guaranteed  analysis,  less  than  14 
per  cent  available  phosphoric  acid;  and,  lastly,  that  the  word  "standard"  shall  not 
appear  upon  any  bag  or  other  package  of  any  plain  acid  phosphate  which  shall  contain, 
by  its  guaranteed  analysis,  less  than  12  per  cent  available  phosphoric  acid.  It  is 
hereby  provided  that  no  complete  fertilizer,  acid  phosphate  with  potash,  acid  phos- 
phate with  nitrogen,  or  plain  acid  phosphate,  shall  be  offered  for  sale  in  this  State 
which  contains  less  than  12  per  cent  of  total  plant  food,  namely:  Available  phosphoric 
acid,  nitrogen  when  calculated  as  ammonia,  and  potash,  either  singly  or  in  combi- 
nation; provided,  that  in  mixed  fertilizers  there  shall  not  be  claimed  less  than  1  per 
cent  potash  and  0.82  per  cent  nitrogen,  when  one  or  both  are  present  in  the  same 
mixture. 

The  following  rulings,  based  upon  the  inspection  law,  have  been  made  by  the  com- 
missioner : 

Fourth.  In  case  of  goods  containing  10  per  cent  available  phosphoric  acid,  0.82 
per  cent  nitrogen,  and  1  per  cent  potash,  or  such  mixture  9-1.65-1,  or  8-0.82-3,  or 
other  combinations  which  do  not  reach  a  total  commercial  value  equal  to  that  of  the 
standard  fertilizer,  which  is  8-1.65-2,  such  mixtures  are  not  to  be  designated  by  any 
grade  at  all.  Such  goods  may  be  offered  for  sale,  and  branded  with  any  name  the 
market  desires  to  give,  provided  such  name  does  not  indicate  that  they  belong  to  a 
high  or  standard  grade. 

Sixth.  In  the  case  of  goods  containing  less  than  1.65  per  cent  nitrogen  they  may 
be  branded  as  "ammoniated"  goods,  "guano"  or  "fertilizer,"  or  other  words  im- 
plying that  the  same  is  an  ammoniated  superphosphate,  provided  they  contain  not 
less  than  0.82  per  cent  nitrogen. 

Seventh.  Goods  containing  10  per  cent  available  phosphoric  acid,  0.82  per  cent 
nitrogen,  and  3  per  cent  potash  can  not  be  branded  high  grade,  since  they  have 
not  as  high  a  commercial  value  as  the  legal  high  grade. 

Eighth.  No  manufacturer  has  the  right  to  print  the  word  "ammonia"  at  all  on 
his  sacks. 

Sixteenth.  It  is  hereby  ordered  in  consonance  with  the  spirit  of  section  8  of  the 
law,  that  no  cyanogen  compounds,  dried  muck  or  peat,  wool  waste,  tartar  pomace, 
or  Mora  meal,  or  other  material  not  recognized  by  scientific  authorities  as  being 
available  sources  of  plant  food,  shall  be  used  in  any  fertilizer  sold  in  this  State.  All 
manufacturers  are  warned  against  purchasing  unfamiliar  fertilizer  materials  without 
first  inquiring  of  this  department  as  to  their  character. 

Under  the  title  "Misleading  brand  names  and  a  little  advice  on  purchasing,"  the 
following  occurs : 

It  should  be  borne  in  mind  always  that  state  valuations  are  relative  and  approxi- 
mate only,  and  are  only  intended  to  serve  as  a  guide.  It  is  much  to  be  desired  that 
farmers  should  study  the  analyses  giving  the  actual  percentages  of  plant  food  more, 
and  pay  no  attention  whatever  to  names  and  brands. 

They  should  realize,  for  instance,  that  in  nine  cases  out  of  ten  brands  known  as 
"pure  dissolved  bone"  contain  not  a  particle  of  bone,  but  are  made  simply  out  of 
phosphate  rock.  They  are  every  "whit  and  grain"  as  good  as  if  they  were  made 
from  bone,  the  available  phosphoric  acid  from  rock  being  just  as  available  and  identic- 
ally the  same  as  the  available  phosphoric  acid  from  bone.  The  proof  that  such  brands 
are  not  made  from  bone  is  that  they  contain  no  nitrogen,  and  if  they  were  made  from 
bone  the  percentage  of  nitrogen  would  be  stated,  and  would  be  charged  for.  This 
is  not  [sic]  only  one  instance  of  the  folly  of  being  influenced  by  names  and  brands — 
many  might  be  given. 

Remember  that  a  multiplicity  of  brands  is  also  expensive  to  the  manufacturer,  and 
you  have  to  pay  the  cost  in  the  long  run.  Study  the  market,  select  a  time  for  purchas- 
ing when  general  trade  in  fertilizers  is  dull,  club  together  with  some  of  your  neighbors, 
*  *  *  and  then  order  from  a  reliable  manufacturer,  stipulating,  if  you  have  a 
preference,  just  what  materials  the  goods  shall  be  made  from,  and  especially  the 
guaranteed  percentage  of  nitrogen,  phosphoric  acid,  and  potash.  Let  the  maker  call 
it  anything  he  pleases.     *    *    * 
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The  following  proportions  of  plant-food  elements  for  special  crops  are  recommended 
by  the  Georgia  agricultural  department,  although  the  caution  is  given  that  "every 
intelligent  farmer  will  study  his  environment,  his  soil,  and  climatic  conditions,  and 
then  use  his  best  judgment:'' 

Proper  proportion  of  plant  food  in  fertilizers  for  different  crops. 


Crop. 


Phac?d°riC  Ammoni*.       Potash. 


Cotton 

Corn 

Wheat 

Celerv 

Potatoes 

Beets  and  lettuce 

Cabbage,  cauliflower,  cucumbers,  and  melon 

Spinach 

Radish  and  turnips 

Asparagus 

Eggplant  and  tomatoes 

Onions 

Sweet  potatoes 

Beans  and  peas 


Per  cent. 
10 

8 


Per  cent. 


P(r  cent. 


Coming  now  to  a  consideration  of  the  composition  of  the  brands  actually  on  the 
market,  we  find  on  the  whole  an  astonishingly  small  variation  in  percentage  compo- 
sition of  mineral  plant-food  elements,  although  there  is  no  possible  way  of  determining 
how  much  variation  there  is  in  the  material  that  went  into  the  several  brands. 

There  were  1,822  brands  inspected,  analyzed,  and  placed  on  the  market  for  sale. 
Of  these,  1,260  brands  contain  two  or  more  plant-food  elements  (phosphoric  acid, 
nitrogen,  or  potash)  in  106  combinations.  There  are  26  combinations,  however, 
embracing  1,143  brands,  or  90  per  cent  of  the  total,  in  which  each  combination  is  rep- 
resented by  6  or  more  brands.  Of  the  1,260  brands  containing  two  or  more  elements, 
1,259  contain  phosphoric  acid,  and  1,163  brands,  or  92  per  cent,  contain  from  8  to  10 
per  cent  of  phosphoric  acid,  as  follows: 


Brands. 

Phosphoric 
acid. 

Number. 
563 
180 
420 

Per  cent. 
45 
14 
33 

Per  cent. 
10 
9 
8 

There  are  77  brands,  or  6  per  cent,  containing  from  11  to  16  per  cent,  and  19  brands, 
or  2  per  cent,  containing  from  7  to  5  per  cent  of  phosphoric  acid. 

There  are  1.259  brands  containing  potash,  and  1,189  of  these  brands,  or  93  per  cent, 
containing  from  1  to  4  per  cent  of  potash,  as  follows : 


Brands. 

Potash. 

Number. 

Per  cent. 

Per  cent. 

291 

23 

4 

249 

20 

3 

605 

47 

2 

44 

8 

1 

In  addition  to  these,  there  are  54  brands,  or  4  per  cent,  containing  from  5  to  8  per 
cent  of  potash. 
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There  are  987  brands  containing  nitrogen,  and  of  these  947  brands,  or  96  per  cent, 
contain  from  1  to  4  per  cent  of  ammonia,  as  follows: 


Brands. 

Ammonia. 

Number. 

Per  cent. 

Per  cent. 

34 

3 

4 

85 

9 

3 

696 

70 

2 

132 

14 

1 

In  addition  to  these  there  are  17  brands,  or  2  per  cent,  containing  from  5  to  8.9  per 
cent  of  ammonia. 

There  are  855  brands,  or  89  per  cent  of  all  the  complete  fertilizers,  in  which  the 
variation  in  composition  is  from  8  to  10  per  cent  phosphoric  acid  and  1  to  4  per  cent 
ammonia  and  1  to  4  per  cent  potash,  as  follows: 


Brands. 

Phosphoric 
acid. 

Ammonia. 

Potash. 

Number. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

255 

27 

10 

2 

2 

242 

26 

8 

2 

2 

90 

9 

9 

2 

3 

44 

5 

10 

3 

3 

34 

4 

10 

1 

3 

28 

3 

10 

2 

4 

23 

2 

8 

1 

3 

23 

2 

10 

1 

1 

23 

2 

9 

1 

2 

18 

2 

10 

4 

4 

18 

2 

8 

2 

4 

18 

2 

9 

2 

1 

14 

1 

9 

3 

2 

13 

1 

9 

2 

2 

12 

1 

8 

3 

3 

Or,  to  put  the  matter  in  another  way,  there  are  510  brands  that  differ  only  2  per 
cent  in  the  phosphoric  acid,  as  follows: 


Brands. 

Phosphoric 
acid. 

Ammonia. 

Potash. 

Number. 

255 

13 

242 

Per  cent. 
10 
9 

8 

Per  cent. 
2 
2 
2 

Per  cent. 
2 
2 

2 

Then  there  is,  in  addition,  254  brands  in  which  the  extreme  variation  from  the 
above  is  1  per  cent  ammonia  and  2  per  cent  potash,  as  follows: 


Brands. 

Phosphoric 
acid. 

Ammonia. 

Potash. 

Number. 

Per  cent. 

Per  cent. 

Per  cent. 

28 

10 

2 

4 

8 

10 

2 

3 

34 

10 

1 

3 

1 

10 

1 

4 

6 

10 

1 

2 

1 

9 

2 

4 

90 

9 

2 

3 

2 

9 

1 

4 

fi 

9 

1 

3 

23 

9 

1 

2 

18 

8 

2 

4 

8 

8 

2 

3 

6 

8 

1 

4 

28 

8 

1 

3 
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It  is  apparent,  therefore,  that  764  brands,  or  80  per  cent,  of  the  complete  fertilizers 
sold  in  the  State  of  Georgia,  have  an  extreme  variation  in  composition  so  far  as  the 
official  records  show,  and  the  manufacturers'  guaranty  claim  of  2  per  cent  in  phos- 
phoric acid,  1  per  cent  in  ammonia,  and  2  per  cent  in  potash.  Furthermore,  they  are 
far  below  in  ammonia  and  potash  content  the  formulas  proposed  by  the  state  inspec- 
tion as  given  on  a  previous  page  of  this  report. 

The  following  is  a  list  of  the  238  brands,  omitting  all  duplicate  names,  having  a 
guaranteed  composition  of  10  per  cent  phosphoric  acid,  2  per  cent  ammonia  (1.85 
nitrogen),  and  2  per  cent  potash: 

List  of  brands  having  the  guaranteed  composition  10-2-2.  a 


Athens  High  Grade  Guano. 

A  A  A  A  High  Grade  Guano. 

Acid  and  Meal  Mixture. 

Acme  High  Grade. 

Adair's  Soluble  Pacific. 

Alligator  Ammoniated  Bone. 

American  High  Grade  Fertilizer. 

10-2-2  Ammoniated  Bone. 

Ammoniated  Dissolved  Bone. 

Ammoniated  Dissolved  Bone  and  Potash. 

Anderson's  High  Grade. 

A.  N.  Hay's  Fish  Scrap  High  Grade. 

A.  &  T.  Ammoniated  Dissolved  Bone. 
Atlantic  High  Grade  Ammoniated  Guano. 

B.  &  B's  High  Grade. 
Baker's  High  Grade. 
Baker  High  Grade. 

Ball  Ground  High  Grade. 

Baugh's  High  Grade  Cotton  and  Truck  Guano. 

Bear  High  Grade  Beef,  Blood  and  Bone. 

"Big  Crop." 

Birmingham  Blood,  Bone  and  Potash. 

Birmingham  High  Grade  Fertilizer. 

Black  Hawk  High  Grade. 

Black  Jack  High  Grade  Guano. 

Blood  and  Bone. 

Blood  and  Bone  High  Grade. 

Blood  and  Bone  High  Grade  Fertilizer. 

Blood  and  Bone  High  Grade  Guano. 

Blood,  Bone  and  Potash. 

Blood  and  Tankage  Mixture. 

Bowker's  High  Grade  Fertilizer. 

Boyd's  Acme  Soluble. 

Boyd's  Animal  Bone  Guano. 

Brer  Fox  Fertilizer. 

Brer  Rabbit  Fertilizer. 

Buffalo  High  Grade. 

Burke  County  Fertilizer. 

Campton  High  Grade. 

Capitola  High  Grade  Guano. 

Carlton's  Best. 

Carter's  Boll  Maker. 

C.  F.  Sasser's  Choice. 
Chattahoochie. 
Cherokee  Fish  High  Grade. 
Cherokee  High  Grade. 
Cherokee  High  Grade. 
Chickamauga  Fish  Scrap  Guano. 
Chickamauga  High  Grade  Fertilizer. 
Chickamauga  Peanut  Food. 
Climax. 

C.  O.  and  F.  Cos.  High  Grade. 


10-2-2  Cotton  Seed  Meal  Mixture. 

Columbia  High  Grade  Cotton  Grower. 

Coweta  Fish  Guano. 

Coweta  High  Grade  Fertilizer. 

Compound  Guano. 

Cooper's  High.  Grade. 

Cooper's  High  Grade  Guano. 

Cotton  Grower. 

Cotton  Meal  Special. 

Cotton  Success. 

Cotton  Tail. 

C.  P.  Lively  Son's  High  Grade. 

10-2-2  C.  S.  M.  Mixture. 

Davis  High  Grade  Guano. 

Daybreak  Fertilizer. 

Delaware  River  High  Grade  Fish  Guano. 

Eagle  High  Grade  Guano. 

E.  B.  Clark's  Cotton  Grower. 

Empire  High  Grade  Ammoniated  Dissolved  Bone. 

Empire  State  Blood  and  Bone. 

Etowah  High  Grade. 

Eureka  Ammoniated  Bone. 

Eutaw  High  Grade  Golden  Fertilizer. 

Farm  Bell  High  Grade. 

Farmers  Choice. 

Farmers  Friend. 

Farmers  High  Grade. 

Farmers  Soluble  High  Grade. 

Farmers  Special  Number  4. 

Farmers  Success. 

Fayette  Company  High  Grade. 

Felton's  Favorite. 

Fish  Compound. 

Flannery's  Staple  Upland  Cotton  Grower. 

Fowler  Brother's  High  Grade  Guano. 

Fox  Favorite. 

Ft.  Valley  No  Filler. 

Furman's  Fish  Guano. 

Furman's  High  Grade  Fertilizer. 

Georgia  High  Grade. 

Georgia  Keystone. 

Georgia  Test  High  Grade. 

Gibb's  Special  Cotton  Guano. 

Gilt  Edge  High  Grade  Guano. 

Gossett's  Blood,  Bone,  and  Meal. 

Governor  Guano. 

Green  County  Oil  Company's  High  Grade. 

Green  and  Shadburn  High  Grade. 

44  High  Grade  Guano. 

Hammock's  High  Grade  Formula. 

Hampton  High  Grade  Guano. 

Heard  County  High  Grade. 


a  Commercial  Fertilizers  and  Chemicals,  Bulletin  No.  46,  Georgia  Department  of 
Agriculture,  pp.  104-197. 
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Henry  County  High  Grade  Guano. 

"High  Grade." 

High  Grade  Fertilizer. 

High  Grade  Guano. 

Hill  Billy. 

High  Grade  Ashepoo  Fertilizer. 

High  Grade  Bradley  Soluble  Guano. 

High  Grade  Meal  Mixture. 

High  Grade  Victor  Guano. 

II .  and  H.'s  High  Grade  C.  S.  M.  Guano. 

Hodge  Home  Mixture  No.  3. 

Halbrook  Cotton  Special. 

Home  Mixture  No.  3. 

Hoschton  Pride  and  Big  Indian  Cotton  Grower. 

H.  P.  and  B.'s  Cotton  Hustler. 

Humbcr's  Compound. 

Independent  High  Grade. 

Jackson  County  Favorite  Cotton  Producer. 

Jacksonville  High  Grade  Fertilizer. 

Jasper  High  Grade. 

Jefferson  High  Grade  Complete  Fertilizer. 

Jefferson  Meal,  Acid  and  Potash  Mixture. 

Jenkin's  Special  Blood  Guano. 

Jewell's  High  Grade  Guano. 

J.  J.  and  B.  L.  Bond  and  Company's  High  Grade. 

Jones  Merc  Co.  High  Grade. 

Kirk's  High  Grade  Fish  Guano. 

Knight's  Special. 

Langford's  Best. 

Legal  Tender  High  Grade. 

Lewis'  High  Grade. 

Lion  High  Grade  Guano. 

Lion  Power  Guano. 

Lowry's  High  Grade  Guano. 

McCarty  High  Grade  Corn  Grower. 

McCarty  High  Grade  Cotton  Grower. 

McClure's  High  Grade  Special. 

McDonald  and  Weaver  Acid  and  Meal. 

McDuifie's  High  Grade  Guano. 

Mansfield  Blood  and  Meal  Formula. 

Marriman's  Cotton  Boll. 

Mastodon  Ammoniated  Soluble  Phosphate. 

Maxwell's  Favorite. 

Mississippi  Sawyer. 

Monarch  Guano. 

Moore's  Special  Pride. 

Mortgage  Killer. 

Mortgage  Lifter. 

Navassa  High  Grade  Fertilizer. 

Neely's  Burke  County  Fertilizer. 

Newton  County  Pligh  Grade  Guano. 

North  Georgia  Pride. 

N.  and  N.'s  High  Grade  Ammoniated  Guano. 

Ober's  Special  Ammoniated  Dissolved  Bone. 

Oil  Mill  High  Grade  Fertilizer. 

Old  Domian  High  Grade  Guiano. 

Old  Time  Fish  Scrap  Guano. 

Oliver's  Acid,  Meal  and  Potash. 

Oostanaula  High  Grade  Blood  and  Bone. 

Orange  High  Grade. 

Our  Union  Ideal. 

Owen's  High  Grade. 

Ox  Grade  Ammoniated  Bone. 

Ox  High  Grade  Fish. 

Patapsca  Guano. 

Paulding  County  High  Grade. 

Paullins'  Blood  and  Bone. 

Pelican  Guano. 


Planter's  High  Grade. 

Planter's  High  Grade  Fertilizer. 

Planter's  Pride. 

Planter's  XX XX   High   Grade  Blood,  Bone  and 

C.  S.  M. 
Plow  Share  Brand  Guano. 
P.  N.  P's  Complete  High  Grade  Guano. 
Pride  of  Fayette. 
Pride  of  Morgan. 
Read's  Full  Boll. 

Read's  High  Grade  Ammoniated  Dissolved  Bone. 
Read's  Special  Compound  C.  S.  Meal. 
Red  Cross  High  Grade  Guano. 
Red  Elk  High  Grade  No.  2. 
Red  wine's  Special. 
Rex  High  Grade. 
Romulus  High  Grade  Guano. 
Royal  High  Grade  Guano. 
Royal  Seal  Guano. 

Royster's  High  Grade  Soluble  Guano. 
Royston  High  Grade. 
Salmon's  High  Grade. 

Sam  Bowers'  Acid,  Meal  and  Potash  Mixture. 
Sam  Bowers'  High  Grade. 
Savannah  Oil  Mill  High  Grade  Fertilizer. 
Scott's  Gossypium  Phosphate. 
Seabird  High  Grade  Guano. 
Senora  High  Grade. ' 
Shirley's  High  Grade. 
Smith's  High  Grade  Blood  and  Bone. 
Southern  High  Grade  Fertilizer. 
Special  Mixture. 

S.  P.  Thompson's  High  Grade  Guano. 
S.  S.  Grant  High  Grade  Cotton  Pusher. 
S.  S.  Old  Peruvian. 
Stafford's  Blood  and  Meal. 
Stafford's  High  Grade  Guano. 
Strickland's  High  Grade. 
Superior  Meal  Mixture. 
Swift's  Eagle  High  Grade  Guano. 
The  Troup  Company's  Blood  and  Bone. 
The  Troup  Company's  Ocean  Fish  Scrap. 
Three  States  High  Grade  Soluble  Guano. 
Tonowando  Guano. 
Tuscarora  Big  Crop  Fertilizer. 
Uncle  Joe  High  Grade. 
Uncle  Remus'  High  Grade  Guano. 
Uncle  Sam  High  Grade  Ammoniated  Guano. 
Uruguay  Ammoniated  Bone. 
Union  Ideal  Guano. 
Upson  County  High  Grade. 
U.  S.  Meal  Mixture. 
V.  C.  Chesapeake  Fish  Guano. 
V.  C.  High  Grade  Fish  Guano. 
V.  C.  Special  High  Grade  Meal  Fertilizer. 
Vidalia  Gold  Medal  Fertilizer. 
Walton  High  Grade. 
Warrior  High  Grade  Complete  Fertilizer. 
W.  A.  Shore's  High  Grade. 
W.  D.  Hawkins'  High  Grade  Guano. 
W.  and  H's  Golden  Union. 
Wilson's  Cotton  Grower. 
Winder  High  Grade  Guano. 
W.  O.  C.  a  pure  Blood  Guano. 
Woods  High  Grade. 
W.  and  T.  High  Grade  Cotton  Special. 
Yellow  Jacket  Guano. 
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While  the  Georgia  state  department  of  agriculture  recommends  that  from  200  to 
500  pounds  of  fertilizer  should  be  used  per  acre,  it  may  be  safely  said  that  the  amount 
applied  by  the  great  majority  of  farmers  is  about  200  pounds  per  acre.  Out  of  the 
764  brands,  such  an  application  would  add  from  16  to  20  pounds  phosphoric  acid,  2 
to  4  pounds  ammonia,  and  4  to  8  pounds  potash  to  an  acre. 

If  we  assume  that  this  fertilizer  goes  into  immediate  and  complete  solution  and  is 
distributed  in  the  soil  moisture  to  a  depth  of  6  inches  from  the  surface,  and  if  we 
assume  further  that  the  weight  of  an  acre  of  soil  6  inches  deep  is  2,000,000  pounds, 
and  contains  on  the  average  15  per  cent  of  water,  the  maximum  effect  on  the  concen- 
tration of  the  soil  moisture,  disregarding  the  effect  of  the  fertilizer  on  the  solubility 
of  the  soil  minerals  and  the  absorbing  power  of  the  soil,  will  be  approximately  as  fol- 
lows: Phosphoric  acid  53  to  67  parts  per  million,  ammonia  7  to  13  parts  per  million, 
and  potash  13  to  27  parts  per  million. 

So  far  as  the  ammonia  and  potash  are  concerned,  these  concentrations  are  com- 
parable with  the  normal  concentrations  of  the  soil  moisture;  for  phosphoric  acid  the 
figures  are  considerably  higher.  But  recent  investigations  of  the  physico-chemical 
relations  between  the  solid  soil  and  the  soil  water  negative  the  assumption  that  the 
concentration  of  the  soil  solution  would  be  increased  by  just  the  amounts  added. 

It  may  be  assumed  that  in  a  majority  of  cases  when  used  an  application  of  200  pounds 
of  commercial  fertilizer  increases  the  productivity  of  the  soil.  An  application  of  400 
pounds  or  600  pounds  is  undoubtedly  more  efficient,  and  successful  applications  up 
to  3,000  pounds  per  acre  are  employed  on  tobacco,  truck,  and  other  special  industries. 

What  immediately  concerns  us  here,  however,  is  as  to  the  differences  in  composition 
in  the  brands  of  fertilizers  sold  and  the  relative  efficiency  of  these  brands  when  applied 
to  any  particular  field  or  crop.  We  have  seen  that  of  the  987  brands  of  complete  fer- 
tilizers sold  in  Georgia  markets,  238  brands,  or  24  per  cent,  have  the  composition 
10-2-2.  Several  of  the  dealers  and  manufacturers  put  out  6  or  8  or  more  brands  of  this 
same  composition.  Do  they  differ  and  have  different  effects  on  the  soil,  and  are  they 
more  efficient  in  connection  with  different  crops?  Under  the  state  law,  and  trade 
conditions,  they  virtually  have  to  be  sold  for  the  same  price  per  ton.  Officially,  and 
so  far  as  the  public  have  certain  knowledge,  these  238  brands  are  all  one  and  the  same 
thing,  and  yet  in  all  probability  most  of  them  differ  in  some  essential  character  in 
composition  and  effectiveness  by  reason  of  the  material  contained  or  mode  and  con- 
dition of  mixture.  We  know  that  the  different  carriers  of  phosphorus,  nitrogen,  and 
potassium  have  very  different  effects  on  soils  and  crops,  and  the  time  has  come  when 
it  would  be  an  advantage  to  the  farmer  and  equally  to  the  manufacturer  to  determine 
more  nearly  the  relative  effect  of  materials  on  soils  and  crops  rather  than  to  pursue 
longer  the  study  of  the  elements;  for,  after  all,  it  is  the  material  which  counts  rather 
than  the  elements  which  go  to  make  up  the  material.  That  is  to  say,  it  is  not  the  pot- 
ash, but  the  potash  salt.  There  are  nitrogenous  bodies  and  potash  salts  both  extremely 
toxic  to  plants,  but  of  the  common  materials  which  can  be  safely  used  for  crops  some 
are  more  efficient  on  some  soils  and  some  on  others,  and  more  should  be  known  about 
such  matters. 

Contrast  now  with  the  238  brands  of  the  composition  10-2-2,  the  242  brands  of  the 
•  composition  8-2-2,  making  together  more  than  half  the  brands  of  complete  fertilizers 
sold  in  the  State.  Is  there  a  real  difference  in  effect  of  these  two  classes  due  to  the 
difference  of  2  per  cent  of  phosphoric  acid?  Or  put  the  case  more  strongly  still. 
Take  the  extreme  limits  in  composition  on  the  great  majority  (80  per  cent)  of  fertilizers 
sold  in  the  State  as  given  above.  This  would  probably  be  10-1-2  and  8-2^,  or  we 
might  take  10-2-4  and  8-1-2.  The  difference  in  the  actual  amount  of  nitrogen  and 
potash  is  100  per  cent,  and  to  make  the  same  application  double  the  amount  of  fer- 
tilizer would  have  to  be  applied  in  the  one  case  as  in  the  other.  The  difference  is 
much  less  in  the  case  of  phosphoric  acid,  but  apart  from  the  question  of  the  actual 
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amount,  does  the  difference  in  proportion  shown  by  these  small  quantities  have  an 
appreciable  effect  on  the  soils  and  crops?  In  the  above  formulas,  for  example  as 
extreme  cases,  we  might  apply  2  pounds  per  acre  of  ammonia  with  either  4  or  8  pounds 
of  potash,  or  we  might  apply  4  pounds  of  ammonia  with  either  4  or  8  pounds  of 
potash.  Would  these  proportional  and  actual  differences  show  in  their  relative 
effect  on  the  soil  and  plant?  We  have  reason  to  believe  from  laboratory  and  green- 
house experiments  in  growing  plants  in  solutions  of  pure  cultures  and  in  soil  extracts 
that  they  would,  but  we  do  not  know  enough  about  it,  and  it  is  in  this  direction  that 
further  investigations  should  be  made  to  bring  some  order  out  of  the  problem  of  the 
practical  application  of  fertilizers. 

o 


